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FOREWORD 


This  report,  prepared  by  the  U.S.  Army  Quartermaster  Corps,  is  the 

SIXTH  IN  A  SERIES  OF  ANNUAL  REPORTS,  PRESENTING  INFORMATION  ON  THE  STATUS 

of  Applied  Environmental  Research  within  the  Department  of  the  Army. 
Accomplishments  achieved  during  the  period  10  June  1959  T0  10  June  i960 

ARE  SUMMARIZED  IN  FULFILLMENT  OF  RESPONSIBILITY  FOR  PRIMARY  COGNIZANCE 

FOR  RESEARCH  AND  DEVELOPMENT  IN  THE  FIELD  OF  APPLIED  ENVIRONMENTAL  RESEARCH, 

ASSIGNED  TO  THE  QUARTERMASTER  GENERAL  BY  DEPARTMENT  OF  THE  ARMY  MEMORANDUM, 

10  June  19%,  File  CSGLD/F1  28507,  Subject:  Assignment  of  Research  and 
Development  Cognizance  in  the  Fields  of  Cryological  Phenomena,  Meteorology, 
and  Environmental  Research  (Appendix  l),  and  extended  by  D/F,  30  June  1952> 
File  g4/F2  4l 9^9,  Subject:  Transfer  of  Six  Army-wide  Environmental  Research 
Projects  to  The  Quartermaster  General  (Appendix  2). 

The  assistance  of  the  Chemical  Corps,  Corps  of  Engineers,  Ordnance 
Corps,  Army  Medical  Service,  Signal  Corps,  and  Transportation  Corps  is 

GRATEFULLY  ACKNOWLEDGED. 


SUMMARY 


Environmental  research  conducted  within  the  Department  of  the  Army 

DURING  FISCAL  YEAR  I960  YIELDED  AN  INCREASING  AMOUNT  OF  KNOWLEDGE  ON  THE 
NATURE  OF  THE  ENVIRONMENT  AND  ITS  EFFECTS  UPON  MAN  AND  MATERIEL.  NOT  ONLY 
WAS  NOTABLE  PROGRESS  MADE  IN  AREAS  OF  RESEARCH  WHICH  ARE  OF  A  CONTINUING 
NATURE,  BUT  EFFORTS  WERE  ALSO  EXTENDED  TO  NEW  FRONTIERS  IN  ENVIRONMENTAL 
SCIENCE. 

Significant  accomplishments  of  the  past  year  include: 


1.  Progress  toward  Defense-wide  uniformity  in  the  selection  of  envi¬ 
ronmental  CRITERIA  FOR  THE  DESIGN,  DEVELOPMENT,  AND  TESTING  OF  MILITARY 
EQUIPMENT  AND  MATERIEL;  DEVELOPMENT  OF  A  DOD  ENGINEERING  GUIDANCE  DOCUMENT] 
AND  THE  INITIATION  OF  A  SERIES  OF  ENVIRONMENTAL  HANDBOOKS.  (QUARTERMASTER 
AND  OTHER  TECHNICAL  SERVICES) 


2.  Successful  completion  of  a  tractor-sled  research  expedition  in 

NORTHERN  GREENLAND  (LEAD  DOG  59)*  (TRANSPORTATION,  JOINED  BY  FIVE  ARMY 

R&.D  agencies) 

3*  Continuation  of  the  operation  of  meteorological  networks  to  collect 
data  in  support  of  the  environmental  research  programs  of  the  various  Tech¬ 
nical  Services.  (Signal) 


4. 

OF  SOIL. 


Development  of  a  technique  to  measure  the  dust  producing  capability 
(Ordnance) 


5-  Development  of  a  technique  for  the  objective  and 

TION  OF  THE  RELATIVE  TOPOGRAPHIC  RELIEF  REPRESENTATIVE  OF 
ANY  GIVEN  POINT,  INCLUDING  WIDTHS  OF  ASSOCIATED  VALLEYS. 


PRECISE  EVALUA- 
THE  VICINITY  OF 

(Quartermaster) 


6.-  .In  COOPERATION  WITH  OTHER  MILITARY  AND  CIVILIAN  AGENCIES,  INITI¬ 
ATED  THE  OPERATION  OF  A  METEOROLOGICAL  ROCKET  NETWORK  DESIGNED  TO  COLLECT 
METEOROLOGICAL  DATA  IN  THE  LAYER  OF  THE  ATMOSPHERE  IN  WHICH  NORMAL  BALLOON 
AND  SATELLITE  SOUNDINGS  ARE  NOT  MADE.  (SIGNAL) 


7*  Investigation  of  the  freeze-thaw  phenomenon  as  an  index  to  cli¬ 
matic  STRESS  AS  APPLIED  TO  CLOTHING,  FOOD,  STORAGE,  AND  PERSON AL  EQU I PMENT . 

(Quartermaster)  • 

8.  Development  of  a  mathematical  model  for  predicting  l i ne-of-si ght 

INFORMATION.  (QUARTERMASTER) 

9.  Progress  in  the  development  of  improved  operational  concepts  and 

DOCTRINE  BASED  UPON  OBSERVATIONAL  DATA  OF  THE  EFFECTS  OF  ENVIRONMENTAL  CON¬ 
DITIONS  IN  THE  MAJOR  WORLD  ENV I RONMENTS  UPO.N  CHEMICAL  CORPS  ITEMS  AND  SYS¬ 
TEMS.  (Chemical) 
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10.  Development  and  standardization  of  instruments  for  contact  measure¬ 
ment  of  soil  traffi cabi l i ty.  (Engineers) 

11.  Progress  in  the  advancement  of  knowledge  of  Arctic  meteorology, 
and  initiation  of  a  program  for  tropical  meteorological  research.  (Signal) 

12.  Participation  in  Antarctic  field  work  to  study  aeronautical  and 

NAVIGATIONAL  OPERATION  IN  COMPARISON  WITH  THOSE  PRACTICED  BY  THE  NAVY. 

(Transportation) 

13.  Demonstration  of  increased  physiological  resistance  to  cold  injury 

IN  MAN  AFTER  ACCLIMATIZATION  TO  LOW  TEMPERATURES.  (MEDICAL) 

14.  Progress  in  better  understanding  of  whiteout  conditions  in  polar 
areas.  (Ordnance) 

15.  Completion  of  analog  studies  comparing  the  climates  of  Indonesia, 
the  Philippines,  and  Borneo;  Australia  and  New  Guinea;  the  Far  East;  and 
the  Pacific  Islands  with  that  of  the  Panama  Canal  Zone.  (Engineer  and 
Quartermaster) 

16.  Continuation  of  the  collection  of  solar  and  terrestrial  radiant 

ENERGY  DATA  AND  PROGRESS  IN  THE  DEVELOPMENT  OF  A  METHOD  TO  PREDICT  HOURLY 
SOLAR  RADIATION  VALUES  FROM  DAILY  RADIATION  TOTALS.  (QUARTERMASTER  AND 

Signal) 

17.  Preparation  and  maintenance  of  environmental  factors  index  and 

CHARTS  SUMMARIZING  RESULTS  OF  ORDNANCE  CORPS  ENVIRONMENTAL  TESTS  IN  ADVERSE 

environments.  (Ordnance) 

18.  Tabulations  and  publication  of  temperature  and  windspeed  frequency 
data  by  5  F°  intervals  for  over  200  representative  stations  in  northern 
Europe  and  Asia.  (Quartermaster) 

19*  Completion  of  insect  distribution  studies  for  Africa.  (Quarter¬ 
master) 

20.  Continued  progress  in  the  analysis  and  interpretation  of  micro¬ 
climatic  DATA  FROM  SELECTED  ARMY  TEST  SITES.  (SIGNAL  AND  QUARTERMASTER) 

21.  Continuation  of  the  environmental  testing  of  Chemical  Corps  items 

TO  ESTABLISH  THEIR  PERFORMANCE  AND  STORAGE  CAPABILITIES  IN  THE  FIVE  MAJOR 
TYPES  OF  WORLD  ENVIRONMENTS.  (CHEMICAL) 

22.  Progress  in  the  determination  of  abrasive  action  of  world-wide 

SOILS  UPON  THE  TRACTION  OF  VEHICULAR  EQUIPMENT.  (ORDNANCE) 


VI 


23.  Development  of  a  nomographic  method,  adaptable  to  machine  compu¬ 
tation,  FOR  PREDICTING  DAILY  MINIMUM  TEMPERATURES  FROM  MEAN  DAILY  MINIMUM 
AND  MONTHLY  EXTREME  DATA.  (QUARTERMASTER) 

24.  Continuation  of  analog  studies  comparing  terrain  in  various 

PARTS  OF  THE  WORLD  WITH  THAT  OF  ARMY  TEST  SITES.  (ENGINEERS) 

25-  Completion  of  study  of  petrographic  and  particle  size  character¬ 
istics  OF  SOIL  SAMPLES  TAKEN  FROM  DESERT  AND  TEMPERATE  ENVIRONMENTS. 

(Ordnance) 

26.  Extension  of  the  processing  and  storage  of  environmental  infor¬ 
mation  ON  MAPS  AND  PUNCH  CARDS  TO  PROVIDE  GLOBAL  COVERAGE  BY  DEGREE  QUAD¬ 
RANGLE  FOR  ALL  LAND  AREAS  OF  THE  EARTH.  (QUARTERMASTER) 

27.  Continuation  of  the  development  of  new  and  improved  instrumenta¬ 
tion  FOR  THE  MEASUREMENT  OF  SUCH  METEOROLOGICAL  FACTORS  AS  ATMOSPHERIC 
PARTICULATE  MATTER,  DESERT  HUMIDITIES,  SOIL  MOISTURE  AND  TEMPERATURE,  AND 

others.  (Signal) 

28.  Completion  of  a  study  illustrating  the  relationships  between  the 

ENVIRONMENTAL  AND  MILITARY  ACTIVITIES  IN  SOUTHWEST  ASIAj  INITIATION  OF 
SIMILAR  STUDIES  FOR  OTHER  WORLD  AREAS.  (QUARTERMASTER) 

29.  Continuation  of  laboratory  and  field  testing  of  equipment  in  hot 

AND  COLD  ENVIRONMENTS.  (ENGINEERS) 

30.  Completion  of  a  study  of  the  effects  of  human  activities,  in¬ 
cluding  MILITARY  CAMPAIGNS,  UPON  THE  VEGETATION  OF  THE  MIDDLE  APPALACHIAN 

Mountains.  (Quartermaster) 
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THE  APPLIED  ENVIRONMENTAL  RESEARCH  PROGRAM  OF  THE  DEPARTMENT  OF  THE  ARMY 


CHAPTER  I:  Introduction 


Applied  Environmental  Research  is  defined  (in  D/A  Memo  10  June  19^9> 
File  CSGLD/F1  28507,  Subject:  Assignment  of  Research  and  Development 
Cognizance  in  the  Field  of  Cryological  Phenomena,  Meteorology,  and  Envi- 

RQNMENT AL  RESEARCH)  AS  "THE  COLLATION  OF  STATISTICAL,  METEOROLOGICAL, 
CLIMATIC,  AND  GEOGRAPHICAL  DATA  AS  ACCUMULATED  BY  THE  RESPONSIBLE  AGEN¬ 
CIES,  THE  INTERPRETATION  OF  THESE  DATA,  AND  THE  PRESENTATION  OF  THE 
EVALUATED  INFORMATION  IN  SUITABLE  FORM  FOR  APPLICATION  BY  APPROPRIATE 
AGENCIES  TO  LOGISTICS  PROBLEMS  OF  EQUIPMENT,  PERSONNEL  AND  OPERATIONAL 
FUNCTIONS." 

In  implementing  its  assignment.  The  Quartermaster  Corps  plays  a 

LEADING  ROLE  IN  THE  COORDINATION  OF  RESEARCH  ACTIVITIES  WITHIN  THE  DE¬ 
PARTMENT  of  the  Army  and  in  liaison  with  other  elements  of  the  Department 
of  Defense.  Much  of  this  effort  is  accomplished  through  representation  on 

ESTABLISHED  COMMITTEES  AND  PANELS,  INFORMAL  EXCHANGE  OF  INFORMATION  AMONG 
SCIENTISTS,  AND  PUBLICATION  OF  REPORTS. 

Implementation  of  one  of  the  tasks  recommended  in  the  DOD  Engineering 
Guidance  Program  in  the  Environmental  Field,  that  of  preparing  a  DOD 
Environmental  Handbook  Series,  will  bring  together  in  one  complete  source 

ALL  ENVIRONMENTAL  DATA  AND  CRITERIA  FOR  USE  IN  GUIDING  THE  DESIGN,  DEVEL¬ 
OPMENT,  AND  TESTING  OF  MILITARY  MATERIEL.  THE  MASTER  DETAILED  OUTLINE  OF 
THIS  SERIES  HAS  BEEN  COMPLETED  AND  PLANS  FOR  IMPLEMENTATION  WITHIN  DOD 
ARE  UNDERWAY. 

The  Army  Scientific  Advisory  Panel,  Environmental  Research  Subpanel, 

met  THREE  TIMES  DURING  THE  PAST  YEAR,  FROM  5~6  OCTOBER  1 959  AT  HEADQUAR¬ 
TERS,  Continental  Army  Command,  Fort  Monroe,  Virginia;  from  8-9  January 
i960  at  the  Quartermaster  Research  and  Engineering  Center,  Natick,  Mass¬ 
achusetts;  and  from  11-12  April  i960  at  the  Chemical  Corps  Proving  Ground, 
Dugway,  Utah.  This  advisory  suspanel,  which  reports  directly  to  the 
Secretary  of  the  Army,  reviews  plans  and  programs  within  the  fields  of 

GEOPHYSICAL  SCIENCES  AND  HUMAN  BIOLOGICAL  SCIENCES  AND  RECOMMENDS  WAYS  OF 
IMPROVING  RESEARCH  AND  THE  APPROACHES  TO  RESEARCH  FOR  THE  PURPOSE  OF 


IMPROVING  Army  capabilities  for  operation  under  ALL  ENVIRONMENTAL  CONDI  - 
tionSo  Reports  prepared  as  a  result  of  these  meetings  are  restricted  to 
Staff  distribution  and  to  agencies  other  than  Staff  involved  in  the 
comments* 

The  Army  Committee  on  Environment  held  its  45th  meeting  in  Washington, 
D.C.,  on  15  December  1959*  Topics  covered  included  a  report  on  the  polar 
program,  plans  for  Special  Field  Exercise,  Ice  Cap,  reports  on  ground  mo¬ 
bility  AND  VEHICLE  MOBILITY  PROGRAMS,  ENVIRONMENTAL  ACTIVITIES  WITHIN  THE 

Transportation  Corps,  environmental  testing  activities  in  USCONARC,  the 
Technical  Services  ENVANAL  project  in  the  Ordnance  Corps,  plans  for  simu¬ 
lated  environmental  testing  in  the  Chemical  Corps,  Technical  Service  plans 
for  desert  and  hot-weather  research  and  testing  at  Yuma  Test  Station, 

RECENT  AND  CURRENT  ARMY  SUPPORT  OF  SCIENTIFIC  EXPEDITIONS,  AND  A  REPORT 
ON  ACTIVITIES  WITHIN  EACH  OF  THE  TWO  ACE  PANELS. 

With  the  growing  need  for  greater  reliability  in  the  performance  of 

Ml L I TARY  EQU I PMENT  AND  MATERIEL,  THE  TECHNICAL  SERVICES  OF  THE  ARMY  HAVE 
BECOME.  INCREASINGLY  AWARE  OF  THE  NEED  FOR  CLOSER  LIAISON  AND  COOPERATION 
IN  THE  EXCHANGE  OF  IDEAS  AND  DATA  AS  THEY  APPLY  TO  THE  DESIGN,  DEVELOPMENT, 
AND  TESTING  OF  MILITARY  EQUIPMENT  AND  MATERIEL*  DEFICIENCIES  DUE  TO  LACK 
OF  KNOWLEDGE  OF  PROJECTS  UNDERWAY  HAVE  BEEN  LARGELY  OVERCOME  *  CURRENT 
DEFICIENCIES  INCLUDE  THE  NEED  FOR:  RESEARCH  ON  ENVIRONMENTAL  FACTORS  CAUS¬ 

ING  IMPAIRMENT  IN  PERFORMANCE  OF  MILITARY  EQUIPMENT  AND  MATERIEL,  PROVI¬ 
SIONS  FOR  ATTAINING  MORE  REALISTIC  MEASUREMENTS  OF  ENVIRONMENTAL  STRESSES, 

AND  A  WELL-BALANCED  LONG-RANGE  RESEARCH  PROGRAM  DEVELOPED  IN  CONSONANCE 
WITH  ADVANCED  PLANNING  OBJECTIVES. 

Within  the  Department  of  the  Army,  one  means  of  improving  liaison 

ACTIVITIES  HAS  BEEN  THROUGH  THE  ARMY  COMMITTEE  ON  ENVIRONMENT,  PANEL  ON 

Environmental  Research*  Six  meetings  were  held  during  the  year  throughout 
the  United  States  and  Canada*  Observations  were  made  of  testing  activ¬ 
ities  at  Aberdeen  Proving  Ground  in  June,  Yuma  Test  Station  in  July,  Arctic 
Test  Board  at  Fort  Greely,  Alaska,  in  January,  and  at  a  joint  meeting  with 
the  Panel  on  Environmental  Physiology,  Army  Committee  on  Environment,  at 
the  Waterways  Experiment  Station  in  Vicksburg  in  May.  A  very  fruitful 
meeting  was  held  with  the  Canadian  Defense  Research  Board  in  Ottawa,  Ontario, 
in  October  for  the  exchange  of  environmental  research  program  data, 

AND  A  BUSINESS  MEETING  WAS  HELD  IN  WASHINGTON,  D.C.,  IN  MARCH.  As  A 
RESULT  OF  EXPERIENCE  GAINED  THROUGH  THESE  MEETINGS,  RECOMMENDATIONS  FOR  THE 
DISSEMINATION  OF  KNOWLEDGE,  FOR  EMPHASIZING  THE  NEED  OF  BASIC  RESEARCH  ON 
THE  ENVIRONMENT,  AND  FOR  LENDING  SUPPORT  TO  EXISTING  PROJECTS  WERE  REFERRED 
TO  THE  PARENT  ARMY  COMMITTEE  ON  EnV ! RONMENT  FOR  ACTION. 

USCONARC,  AS  A  PRIMARY  REPRESENTATIVE  OF  THE  IKS-  ARMY  IN  THE  FIELD — 
THE  USER  - - 5  S  VITALLY  CONCERNED  WITH  ALL  FACETS  OF  ENVIRONMENTAL  RESEARCH 
AND  OPERATIONS*  FORCES  DEPLOYED  OVERSEAS  AND  STRAC  AND  STRAF  FORCES  MUST 
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BE  ABLE,  WITH  THE  EQUIPMENT  AUTHORIZED  FOR  AND  AVAILABLE  TO  THEM,  TO  MOVE 
PROMPTLY,  EFFECTIVELY,  AND  EFFICIENTLY  AS  EMERGENCIES  ARISE  ANYWHERE  ON 
EARTH  UNDER  THE  MOST  SEVERE  AND  DIFFICULT  ENVIRONMENTAL  EXTREMES.  THUS 
USCONARC  IS  IN  POSITION  TO  PROVIDE  THE  LABORATORY  SCIENTIST  WITH  A  CLOSER 
CONTACT  WITH  REALITY  THAN  HE  MIGHT  ORDINARILY  HAVE. 

USCONARC  MAY,  THROUGH  QUANTITATIVE  MATERIAL  DEVELOPMENT  OBJECTIVES 
AND  QMR'S,  SUGGEST  PROJECTS  OR  TASKS  TO  RESEARCH  AGENC I ES.  THEY  WILL  NOT 
ORDINARILY  TAKE  PART  IN  THIS  RESEARCH  BEYOND  PROVIDING  SUCH  MANPOWER  OR 
MATERIEL  SUPPORT  AS  MAY  BE  REQUIRED.  USCONARC  IS  INTERESTED  IN  EXPLOITING 
THE  RESULTS  OF  TECHNICAL  SeRIVCES'  RESEARCH  TO  DETERMINE  THE  LIMITATION 
AND  CAPABILITIES  OF  MEN  AND  MATERIEL  IN  ENVIRONMENTAL  EXTREMES,  AND  TO 
TRY  TO  REDUCE  THESE  LIMITATIONS  OR  EXPAND  THESE  CAPABILITIES.  IN  THE 
DEVELOPMENT  OF  MATERIEL,  USCONARC  MAINTAINS  CLOSE  LIAISON  WITH  DEVELOPING 
AGENCIES,  PROVIDING  GUIDANCE  ON  THE  EQUIPMENT'S  EXPECTED  USEj  AND  WHEN 
THE  EQUIPMENT  IS  FINALLY  DEVELOPED,  ACTIVE  PARTICIPATION  IN  AN  OPERATIONAL 
SENSE  IS  PROVIDED  THROUGH  SERVICE  TESTING  IN  THE  ARCTIC,  DESERT}  AND  JUNGLE. 

The  Arctic  Test  Board,  USCONARC's  only  full-time  environmental  test 

ACTIVITY,  HAS  1 40  SCHEDULED  TESTS  IN  THE  CURRENT  FISCAL  YEAR.  MOST  OF 
THESE  TESTS  ARE  WINTER  TESTS,  BUT  A  NUMBER  OF  TESTS,  PARTICULARLY  THOSE 
HAVING  TO  DO  WITH  TR AFF I  CAB  I L I T Y,  MUST  BE  CARRIED  OUT  ON  A  YEAR-ROUND 
BASIS. 

The  desert  presents  major  problems  due  to  high  ambient  temperatures, 

SHORTAGE  OF  WATER,  AND  INCREASED  MAINTENANCE  AND  REPLACEMENT  OWING  TO  THE 
ABRASIVENESS  OF  SOIL  PARTICLES.  THIRTEEN  ITEMS  OF  EQUIPMENT  WERE  SUMMER 
TESTED  BY  ARMOR  AND  AVIATION  BOARD  REPRESENTATIVES.  TEST  ITEMS  INCLUDED: 
TRACK-LAYING  VEHICLES,  TANK  AMMUNITION,  M-1  CUPOLA  SLIP  RINGS  FOR  M-48 
TANKS,  MAINTENANCE  FRAME  COVERS  FOR  TRACK  AND  WHEEL  VEHICLES,  FUEL  INJECTION 
DEVICES  FOR  LIGHT  AIRCRAFT,  A  NEW  GAS  TURB I NE  HEL I  COPTER,  AND  AN  ABSOLUTE 
ALTIMETER  FOR  AIRCRAFT. 

AS  FAR  AS  EQUIPMENT  IS  CONCERNED,  USCONARC  FEELS  THAT  ONE  OF  ITS  MAIN 
PROBLEMS  IS  ASSOCIATED  WITH  HIGH  TEMPERATURES  AND  HIGH  HUMIDITY.  SINCE 
THESE  ELEMENTS  OF  THE  ENVIRONMENT  CAN  BE  REPRODUCED  IN  TEST  CHAMBERS,  A 
VERY  SMALL  AMOUNT  OF  FIELD  TESTING  IS  CARRIED  OUT  BY  USCONARC  IN  THE  JUNGLE, 
AND  THIS  IS  USUALLY  CARRIED  OUT  BY  THE  JuNGLE  WARFARE  TRAINING  CENTER. 
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CHAPTER  l I :  Accomplishments  of  the  Technical  Services 


1.  Quartermaster  Corps 


AS  THE  COGNIZANT  TECHNICAL  SERVICE  WITHIN  THE  DEPARTMENT  OF  THE  ARMY, 

the  Quartermaster  Corps  coordinates  the  Army’s  environmental  research  and 

DEVELOPMENT  PROGRAM  AND  CONDUCTS  MOST  OF  THE  APPLIED  ENVIRONMENTAL  RESEARCH, 
IN  THE  STRICT  SENSE,  WITHIN  THE  ARMY.  SEVERAL  OF  THE  STUDIES  REPORTED  HERE¬ 
IN  ARE  MENTIONED  ONLY  BRIEFLY  BECAUSE  THEY  ARE  CONTINUING,  LONG-TERM  PRO¬ 
JECTS  THAT  HAVE  BEEN  REPORTED  PREVIOUSLY  IN  DETAIL;  OTHERS  ARE  DISCUSSED 
IN  DETAIL  TO  PROVIDE  AN  EXPLANATION  OF  THE  RESEARCH  UNDERTAKEN. 

Over  the  years,  the  applied  environmental  research  program  of  the 
Army  has  come  to  follow  three  quite  distinct  yet  coordinated  lines  of 
attack.  The  first  two  of  these  are  traditional  in  all  geophysical  sciences 
and  are  known  as  ’’systematic"  and  "regional." 

The  systematic  approach  seeks  to  discover  relationships  between  easy- 

TO-OBTAIN  ENVIRONMENTAL  DATA  AND  DATA  NEEDED  BY  THE  ARMY.  FROM  SUCH 
KNOWLEDGE,  METHODS  ARE  DEVELOPED  FOR  PREDICTING  WITH  GREATER  QUANTITATIVE 
ACCURACY  THE  NATURE  OF  THE  ENVIRONMENT  TO  BE  EXPECTED  IN  ANY  GIVEN  PLACE 
AT  ANY  TIME  OF  THE  YEAR.  THIS  LINE  OF  ATTACK  IS  USUALLY  SUCCESSFUL  IN 
PARTS  OF  THE  WORLD  FOR  WHICH  AT  LEAST  A  MODERATE  AMOUNT  OF  DATA  ARE  AVAIL¬ 
ABLE. 

The  REGIONAL  APPROACH  IS  ESPECIALLY  APPLICABLE  TO  PARTS  OF  THE  WORLD 
FOR  WHICH  LITTLE  DATA  ARE  AVAILABLE.  AS  WOULD  BE  EXPECTED,  SUCH  AREAS  ARE 
USUALLY  IN  THE  MORE  REMOTE  PARTS  OF  POLAR,  MOUNTAIN,  TROPIC,  AND  DESERT 
AREAS.  TO  UNDERSTAND  SUCH  AREAS  IT  IS  OFTEN  NECESSARY  TO  GO  INTO  THE  FIELD 
AND  STUDY  THE  ENVIRONMENT  FIRSTHAND.  THERE  IS,  HOWEVER,  NO  HARD  AND  FAST 
SET  OF  CRITERIA  WHICH  SEPERATES  AREAS  INTO  TYPES  MOST  AMENABLE  TO  EITHER 
THE  SYSTEMATIC  OR  REGIONAL  APPROACH,  AND  KNOWLEDGE  OF  ANY  AREA  CAN  BE  IM¬ 
PROVED  BY  THE  USE  OF  BOTH  APPROACHES. 

The  THIRD  APPROACH  USES  ENVIRONMENTAL  INFORMATION  FROM  EVERY  SOURCE 
POSSIBLE  AND  INTRODUCES  THE  ENVIRONMENTAL  CAPABILITIES  OF  ARMY  EQUIPMENT 
NOW  AVAILABLE  OR  REQUIRED  IN  THE  FUTURE.  THE  MATCHING  OF  THESE  TWO  TYPES 
OF  DATA  ALONG  WITH  CONSIDERATIONS  OF  CALCULATED  RISK  AND  RELATIVE  COST 
RESULTS  IN  DOCUMENTS  WHICH  EITHER  STRONGLY  ADVISE  OR,  WHEN  GIVEN  OFFICIAL 
APPROVAL,  REQUIRE  COMPLIANCE.  SUCH  PUBLICATIONS  MAY  DEAL  WITH  ENVIRON¬ 
MENTAL  DESIGN  AND  TEST  STANDARDS  OR  CONTAIN  REQUIREMENTS  FOR  THE  SEASONAL 
ISSUE  OF  SPECIFIED  KINDS  OF  EQUIPMENT  IN  VARIOUS  PARTS  OF  THE  WORLD. 

Instances  of  environmentally  induced  equipment  failure  in  the  field  or  in 

STORAGE  PROVIDE  A  FEED-BACK  OF  INFORMATION  TO  THOSE  DOING  RESEARCH  ON  THE 
ENVIRONMENT. 
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a.  Predictive;  methods 


(1 )  Temperature  frequency  prediction 

The  only  available  temperature  data  for  most  weather  stations 

ARE  MONTHLY  MEANS  AND  EXTREMES.  EVEN  WHEN  CONSIDERED  TOGETHER,  THIS  IN¬ 
FORMATION  TELLS  LITTLE  ABOUT  THE  PERCENT  OF  TIME  GIVEN  TEMPERATURE  VALUES 
LYING  BETWEEN  THE  EXTREMES  MAY  BE  EXPECTED.  SUCH  INFORMATION  IS  NEEDED 
IN  ESTABLISHING  DESIGN  CRITERIA  AND  IN  THE  ISSUE  OF  EQUIPMENT. 

A  RECENTLY  DEVELOPED  METHOD  SHOWS  THAT  IF  THE  MEAN  MONTHLY  TEMPERA¬ 
TURE  AND  THE  EXTREMES  FOR  A  PLACE  ARE  KNOWN,  THEN  THE  HOURLY  FREQUENCIES 
OF  TEMPERATURE  MAY  BE  PREDICTED  WITH  CONSIDERABLE  CONFIDENCE  BY  MEANS  OF 
A  NOMOGRAPH  (FlG.  l).  THE  METHOD  IS  EASILY  ADAPTABLE  TO  MACHINE  PROCESSING 
AND  TABULATION.  THE  PREDICTIVE  CAPABILITIES  OF  THE  METHOD  ARE  BEING  USED 
FOR  THE  DEGREE-QUADRANGLE  COLLATION  OF  ENVIRONMENTAL  DAT  A*  TEMPERATURE 
DATA  FROM  GREENLAND  AND  THE  COUNTRIES  OF  SOUTHWEST  ASIA  ALREADY  HAVE  BEEN 
PROCESSED. 

A  COMPANION  STUDY  DEALS  WITH  THE  DAILY  MINIMUM  TEMPERATURES  THAT  MAY 
BE  EXPECTED.  iN  THIS  CASE  THE  NOMOGRAPH  AND  MACHINE  PROCESSING  UTILIZE 
THE  EXTREME  TEMPERATURES  FOR  THE  MONTH  AND  THE  MEAN  DAILY  MINIMUM. 

The  methods  used  in  these  studies  are  such  that  each  furnishes  a 

TA3LE  OF  CONSTANT  VALUES  WHICH  MAKES  PROCESSING  BY  EAM  MACHINES  A  COMPARA¬ 
TIVELY  SIMPLE  MATTER. 

Frequencies  of  temperature  generated  by  these  methods  come  closer  to 

DUPLICATING  THE  LONG-TERM  TEMPERATURE  FREQUENCIES  RECORD  OF  A  STATION  THAN 
DOES  A  STATISTICAL  DISTRIBUTION  OF  TEMPERATURES  COLLECTED  OVER  A  SINGLE 
YEAR'S  TIME. 

(2)  WlNDCHILL  FREQUENCY  PREDICTION 

The  WlNDCHILL  FREQUENCY  PREDICTION  METHOD,  USING  ONLY  MEAN 
MONTHLY  TEMPERATURE  AND  WIND  SPEED  ( AS  REPORTED  IN  THE  JUNE  1 95^  ANNUAL 

Report)  has  been  improved  and  extended  to  the  2000  windchill  index,  and 

FURTHER  TESTING  HAS  BEEN  ACCOMPLISHED.  THE  METHOD  HAS  ALSO  BEEN  ADAPTED 
FOR  USE  WITH  EAM  MACHINES.  THE  RESULTS  OF  AN  EXTENSIVE  TEST  OF  .THE  METHOD 
SHOW  THAT  PREDICTION  OF  THE  EXPECTED  W I NDCM I LL  LEVEL  FOR  A  GIVEN  PERCENT 
OF  THE  TIME  HAS  ERRORS  WHICH  RANGE  BETWEEN  0  AND  240  WINDCHILL  UNITS  WITH 
A  MEAN  OF  52.  Most  OF  THE  LARGE  ERRORS  OCCUR  in  predictions  of  windchill 
LEVELS  GREATER  THAN  WOULD  NORMALLY  BE  EXPECTED  AT  THE  LOW  END  OF  THE 
SCALE. 

(3)  Solar  radiation  studies 

Observations  of  solar  radiant  energy  received  at  the  surface 

OF  THE  EARTH  HAVE  BEEN  MADE  IN  MOST  PARTS  OF  THE  WORLD  FOR  ONLY  A  BRIEF 
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HOURLY  TEMPERATURE  NOMOGRAPH 
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BE  EXPECTED  ANYWHERE  FROM  POLAR  TO  TROPICAL  AREAS 


PERIOD  OF  YEARS.  A  STUDY  WAS  INITIATED  TO  EVALUATE  THESE  SHORT  RECORDS, 

AND  THE  FEW  LONG  RECORDS  AVAILABLE,  FOR  APPLICATION  TO  THE  ESTABLISHMENT 
OF  DESIGN  CRITERIA.  As  A  POINT  OF  REFERENCE,  THE  25 “3^  YEAR  RECORDS  (THE 
LONGEST  AVAILABLE)  FOR  BLUE  HlLL  OBSERVATORY,  MASSACHUSETTS;  LINCOLN, 

Nebraska;  and  Fresno,  California,  were  used  to  determine  the  stability  of 

SOLAR  RADIATION  OVER  A  PERIOD  OF  YEARS.  RESULTS  INDICATE  THAT  MEASURES 
OF  CENTRAL  TENDENCY  ARE  SUBJECT  TO  BOTH  YEAR-TO-YEAR  VARIATIONS  AND  CYCLIC 
TRENDS  EXTENDING  OVER  SEVERAL  YEARS.  THE  LARGE  MAGNITUDE  OF  THE  LATTER 
APPEARS  TO  PRECLUDE  THE  USE  OF  SHORT  RECORDS  FOR  ESTABLISHMENT  OF  PRECISE 
DESIGN  CRITERIA.  It  MAY  BE  POSSIBLE  TO  SOLVE  THIS  SHORT-RECORD  PROBLEM 
BY  USING  THE  STRONG  CORRELATION  KNOWN  TO  EXIST  BETWEEN  CLOUD  COVER  AND 

radiation.  Stations  with  short  radiation  records  and  long  cloud-cover 

RECORDS  COULD  BE  USED  TO  CONSTRUCT  THE  LONG-RANGE  RADIATION  TREND  OF  THE 

area.  Mean  daily  cloud  cover  data  for  3^  years  of  record  at  Lincoln  and 
Fresno  were  obtained  from  the  National  Weather  Records  Center  to  permit 

THE  TESTING  OF  THIS  HYPOTHESIS. 

The  AMOUNT  OF  SOLAR  RADIANT  ENERGY  RECEIVED  IN  AN  HOUR  IS  MORE  VALU¬ 
ABLE  THAN  THAT  RECEIVED  IN  A  DAY  IN  THE  SOLUTION  OF  MANY  EQUIPMENT  DESIGN 
AND  PHYSIOLOGICAL  PROBLEMS,  BUT  HOURLY  DATA  ARE  SCARCE  RELATIVE  TO  DAILY 
DATA.  To  OVERCOME  THIS  DIFFICULTY,  WORK  WAS  STARTED  TO  DEVELOP  A  METHOD 
TO  PREDICT  HOURLY  RADIATION  VALUES  FROM  DAILY  TOTALS.  A  SIMPLE  TECHNIQUE, 
EMPLOYING  THE  KNOWN  HOURLY  AND  DAILY  VALUES  RECEIVED  AT  THE  TOP  OF  THE 
ATMOSPHERE,  WAS  DEVISED  AND  TESTED  AGAINST  3  YEARS  OF  DATA  COLLECTED  AT 

Natick,  Mass.  Correlations  between  predicted  and  actual  hourly  radiation 

ARE  HIGH  FOR  THE  DATA  TESTED  TO  DATE  (O.962  FOR  MARCH-MAY  AND  0.9^7  FOR 

June-August).  The  standard  error  of  estimate  for  hourly  values  for  the 
TWO  PERIODS  ARE  6.1  AND  '( .~J  LANGLEYS,  RESPECTIVELY.  A  METHOD  FOR  PRE¬ 
DICTING  THE  FREQUENCIES  OF  HOURLY  RADIATION  BY  1 0~L  ANGLEY  CLASS  INTERVALS, 

IN  WHICH  A  CORRECTION  FOR  LINEAR  REGRESSION  ERROR  FROM  THE  CONDITION  X  =  Y 
IS  APPLIED,  WAS  DEVELOPED  AND  TESTED  AGAINST  THE  NATICK  DATA,  AND  GIVES 
PROMISE  OF  PROVIDING  REASONABLE  ACCURACY  (FlG.  2). 

Observations  of  solar  and  terrestrial  radiant  energy  continued  at 
Natick,  Mass.,  for  the  fourth  year.  The  components  measured  include  incom¬ 
ing  LONG-WAVE  AND  SHORT-WAVE  SOLAR  AND  SKY  RADIATION  AND  THE  8ALANCE  OF 
INCOMING  AND  OUTGOING  RADIATION  OF  ALL  WAVE  LENGTHS  AT  THE  SURFACE  OF  THE 

ground.  Similar  measurements  were  made  for  the  Quartermaster  Corps  by  the 
Signal  Corps  Meteorology  Department  at  Yuma  Test  Station  and  Fort  Huachuca, 
Arizona,  and  at  Fort  Clayton,  Canal  Zone.  The  Yuma  data;  have  been  placed 
on  IBM  punch  cards  and  the  8-year  record  for  that  station  currently  is 

BEING  ANALYZED  BY  MACHINF.  METHODS.  NEGOTIATIONS  WERE  CONDUCTED  WITH  THE 

Signal  Corps  Meteorology  Department  to  obtain  an  instrument  to  measure 

SOLAR  RADIATION  IN  SEVERAL  PRECISE  3ANDS  OF  THE  SOLAR  SPECTRUM.  THIS  EQUIP¬ 
MENT  V/ILL  BE  USED  TO  SUPPORT  STUDIES  OF  THE  PHOTO -OX  I  DAT  I VE  DETERIORATION 
OF  FABRICS  AND  OTHER  MATERIALS. 
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FREQUENCY  OF  HOURLY  SOLAR  RADIATION  VALUES 

NATICK,  MASS. 

March,  April,  May 
1957,1958,1959 
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(4)  Quantitative  terrain  analysis 


One  of  the  gaps  in  knowledge  of  the  environment  has  been 
the  lack  of  controlled  generalized  information  about  earth  configuration; 
there  are  large-scale,  detailed  topographic  maps  and  small-scale,  hypso¬ 
metric  MAPS,  BUT  NOTHING  IN  BETWEEN. 

Therefore,  a  landform  classification  system  (22),  based  on  quantitative 

TERRAIN  DATA,  HAS  BEEN  DEVISED  AND  TESTED  IN  A  PART  OF  CENTRAL  EUROPE. 

Measurements  for  six  terrain  factors  -  grain,  relief,  average  elevation, 

ELEVATION-RELIEF  RATIO,  AVERAGE  SLOPE,  AND  SLOPE  DIRECTION  CHANGES  -  WERE 
TAKEN  FOR  4l 3  SAMPLE  AREAS  WITHIN  A  LARGER  AREA  OF  OVER  100,000  SQUARE 
MILES.  The  INDIVIDUAL  SAMPLES  WERE  GROUPED  INTO  2J  HOMOGENEOUS  REGIONS  IN 
ACCORDANCE  WITH  THE  SIMILARITY  OF  THE  ABOVE  MEASUREMENTS. 

A  map  of  Central  Europe  delineating  these  25  regions  was  drawn  and 

WAS  FOUND  TO  COMPARE  FAVORABLY  WITH  PHYSIOGRAPHIC  MAPS  OF  THE  SAME  AREA 
DRAWN  SOLELY  FROM  QUALITATIVE  I NTERPRET AT  I ONS .  THE  SIMILARITY  OF  THE 
QUANTITATIVELY-DESCRIBED  LANDFORM  REGIONS  WITH  THOSE  DESCRIBED  QUALITA¬ 
TIVELY  IS  PROOF  OF  THE  VALIDITY  OF  QUANTITATIVE  TERRAIN  ANALYSIS  AND  DEMON¬ 
STRATES  THE  USEFULNESS  OF  EARLIER  QUALITATIVE  GEOGRAPHIC  WORK. 

Information  of  this  type  thus  fills  a  need  in  terrain  studies  similar 

TO  THAT  WHICH  WAS  MET  LONG  AGO  IN  CLIMATOLOGY  BY  THE  DEVELOPMENT  OF  SUCH 
MEASURES  AS  MEAN  DAILY  MINIMUM  TEMPERATURE,  AVERAGE  GROWING  SEASON,  AND 
MEAN  MONTHLY  RAINFALL. 

Also,  a  technique  has  been  developed  (32)  by  which  topographic  relief 

REPRESENTATIVE  OF  THE  VICINITY  OF  ANY  GIVEN  POINT  CAN  BE  OBJECTIVELY  MEAS¬ 
URED.  By  means  of  a  NOMOGRAPH,  large  IMAGINARY  SPHEROIDS  are  brought  into 
"contact"  WITH  THE  EARTH'S  SURFACE  FROM  ABOVE  AND  BELOW  IN  SUCH  A  WAY  AS 
TO  SERVE  AS  "INSTRUMENTS"  TO  MEASURE  THE  ROUGHNESS  OF  TOPOGRAPHY.  VALLEY 
WIDTHS  REPRESENTATIVE  OF  THE  SAME  VICINITY  CAN  BE  ESTIMATED  OBJECTIVELY  BY 
MEANS  OF  FURTHER  STEPS  IN  THE  PROCEDURE.  DATA  USED  IS  FROM  TOPOGRAPHIC  MAPS. 

A  METHOD  FOR  PREDICTING  L I NE -OF -S I GHT  INFORMATION  THROUGH  THE  USE  OF 
A  MATHEMATICAL  MODEL  HAS  BEEN  DEVELOPED  (21 ).  DIMENSIONS  OF  RELIEF,  AVER¬ 
AGE  SLOPE,  VALLEY  SPACING,  AND  DISTANCE  BETWEEN  TWO  POINTS  ON  THE  EARTH'S 
SURFACE  AS  MEASURED  ON  A  MAP  WERE  PUT  THROUGH  A  SERIES  OF  COMPUTATIONS  WHICH 
RESULTED  IN  DIMENSIONS  OF  VALLEY  SPACING,  RIDGE-VALLEY  DISTANCE,  VALLEY 
DEPTH,  ANGLE  OF  SIGHT,  R I DGE - I NTER FER ENCE  DISTANCE,  AND  ANGLE  OF  VALLEY 
ENTRANCE  IN  A  SIMPLIFIED  TERRAIN  MODEL.  THE  ANGLE  MADE  BY  VALLEY  INTER¬ 
SECTIONS  WITH  LINES  OF  SIGHT  WAS  FOUND  TO  BE  CONVERTIBLE  TO  A  PREDICTED 
NUMBER  OF  VALLEYS  VISIBLE  FROM  A  POINT  AS  FAR  DISTANT  AS  20  MILES.  THE 
MODEL  HAS  BEEN  TESTED  ON  2  AREAS  OF  WIDELY  CONTRASTING  TERRAIN  TYPES  AND 
THE  PREDICTED  NUMBER  OF  VISIBLE  VALLEYS  IN  BOTH  CASES  COMPARED  FAVORABLY 
WITH  THE  NUMBER  OF  VALLEYS  THAT  ARE  ACTUALLY  VISIBLE  FROM  A  POINT.  A 
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COMPARISON  OF  THE  ACTUAL  NUMBER  OF  VALLEY  BOTTOMS  INVISIBLE  FROM  A  POINT 
WITH  THE  NUMBER  PREDICTED  AS  INVISIBLE  IS  SHOWN  IN  FIGURE  3*  W°RK  lS 
CONTINUING  WITH  AN  INVESTIGATION  OF  THE  EFFECT  OF  VEGETATION  ON  LINES-OF- 
S I GHT  «  Ll NE-Or -SI GHT  STUDIES  HAVE  A  CLOSE  CONNECTION  TO  THE  PROBLEM  OF 
VULNERABILITY  OF  LOW-FLYING  AIRCRAFT  AND  ARE  BEING  CONDUCTED  FOR  THAT  PUR¬ 
POSE,  BUT  THERE  ARE  STRONG  IMPLICATIONS  IN  THEM  FOR  OTHER  MILITARY  PROBLEMS 
AS  WELL* 


b.  Regional  research 

( 1 )  Microclimatic  studies 


The  observation  and  analysis  of  microclimatic  data  from 

SELECTED  ENVIRONMENTS  WAS  CONTINUED  DURING  THE  PAST  YEAR.  ONE  PURPOSE  OF 
THE  PROGRAM  IS  TO  OBTAIN  A  MORE  DETAILED  UNDERSTANDING  OF  THE  NATURAL 
ENVIRONMENT  OF  THE  SOLDIER  AND  HIS  EQUIPMENT  THAN  IS  AVAILABLE  FROM  STANDARD 
OBSERVATIONS.  A  SECOND  GOAL  IS  TO  RELATE  THESE  MICROCLIMATIC  DATA  TO 
STANDARD  WEATHER  OBSERVATIONS,  WHICH  ARE  MORE  GENERALLY  AVAILABLE,  IN  ORDER 
THAT  THE  RELATIONSHIPS  BETWEEN  MICROCLIMATE  AND  STANDARD  "MACROCLIMATE 
MAY  BE  BETTER  UNDERSTOOD  AND  PREDICTED. 

The  Signal  Corps  has  completed  observation  programs  at  Yuma  Test 
Station,  Arizona;  Fort  Greely,  Alaska;  the  Canal  Zone;  Mount  Washington, 

New  Hampshire;  and  Fort  Benning,  Georgia.  A  technical  report  dealing  with 

SUBARCTIC  CONDITIONS  HAS  BEEN  PUBLISHED  (5)  AND  ANALYSIS  OF  THE  YUMA 
MICROCLIMATIC  DATA  HAS  BEEN  COMPLETED  AND  PUBLISHED  (7)*  NORMAL  AFTERNOON 
AND  NIGHTTIME  VERTICAL  TEMPERATURE  PROFILES  OVER  THREE  TYPES  OF  DESERT 
SURFACE  AT  YUMA  ARE  NOV/  KNOWN.  DEVELOPMENT  OF  AN  EXPRESSION  OF  THE  SUMMER 
RELATIONSHIP  BETWEEN  THE  SURFACE  AND  TWO-METER  TEMPERATURE  AT  MID-DAY  HAS 
MADE  POSSIBLE  THE  ESTIMATION  OF  MAXIMUM  SURFACE  TEMPERATURES  ON  CLEAR  DAYS 
FROM  STANDARD  TEMPERATURE  DATA.  ANALYSIS  OF  MICROCLIMATIC  OBSERVATIONS 

in  the  Canal  Zone  are  in  progress;  although  tropical  areas  are  known  for' 

THEIR  CLIMATIC  UNIFORMITY,  SUBSTANTIAL  DIFFERENCES  WERE  FOUND  AMONG  VARIOUS 
TYPES  OF  SITES  ON  BOTH  SIDES  OF  THE  CANAL  ZONE. 

The  EXTENSIVE  Ml CROMETEOROLOG I C AL  DATA  COLLECTED  BY  A  QMC  SCIENTIST 

at  Little  America  and  the  South  Pole  as  part  of  the  !GY  program  in  Antarc¬ 
tica  ARE  BEING  REDUCED  AND  ANALYZED  UNDER  A  TWO-YEAR  GRANT  FROM  THE  NATIONAL 

Science  Foundation.  Half  the  data  has  been  prepared  for  machine  computa¬ 
tion;  PRELIMINARY  RESULTS  V/ILL  BE  PRESENTED  AT  SCIENTIFIC  MEETINGS  TO  BE 

held  in  Stockholm  and  Helsinki  during  the  summer  of  i960. 

A  STUDY  HAS  BEEN  MADE  OF  THE  TEMPERATURE  DIFFERENCES  WITHIN  THE  STA¬ 
TION  NETWORK  ESTABLISHED  ON  THE  GROUND  OF  THE  QMR&.E  CENTER.  I  HE  PURPOSE 
OF  THIS  STUDY  IS  TO  EVALUATE  THE  REPRESENTATIVENESS  OF  DATA  FROM  A  SINGLE 
STATION  WHEN  COMPARED  WITH  OTHER  DATA  FROM  THE  SAME  HOMOGENEOUS  AREA. 
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or  SIGHT  ON  A  TOPOGRAPHIC  MAP.  THE  DASHED  LINE  IS  CONSTRUCTED  THROUGH  THE  USE 
MATHEMATICAL  MODEL  AND  USES  EASILY  OBTAINABLE  MAP  DATA.  IT  IS  BETTER  THAN 
ATE  AND  THE  DATA  NEEDED  TO  DRAW  IT  MAY  BE  OBTAINED  IN  A  SMALL  FRACTION  OF  THE 


(2)  World  analogs'  of  Army  test  sites 


The  comparison  of  world  environments  with  those  of  the  Army's 

MAJOR  TESTING  SITES  CONTINUED  DURING  THE  YEAR.  THE  CORPS  OF  ENGINEERS, 

WITH  OVERALL  RESPONSIBILITY  UNDER  ITS  PROJECT,  "MILITARY  EVALUATION  OF 

Geographic  Areas,"  is  preparing  terrain  analogs;  the  Quartermaster  Corps, 

AT  THE  REQUEST  OF  THE  CORPS  OF  ENGINEERS,  IS  PREPARING  CLIMATIC  ANALOGS. 

During  the  year  the  QMC  published  2  climatic  analog  studies  comparing 

TROPICAL  CLIMATIC  CONDITIONS  IN  INDONESIA,  THE  PHILIPPINES,  AND  BORNEO  (l7)> 

and  Australia  and  New  Guinea  (2)  with  those  in  the  Panama  Canal  Zone.  Two 

ADDITIONAL  STUDIES,  THE  FAR  EAST  AND  THE  PACIFIC  ISLANDS,  ARE  IN  PRESS, 

THUS  COMPLETING  THE  TROPICAL  SERIES.  THREE  DESERT  ANALOG  STUDIES  FOR  THE 

Southern  Hemisphere  are  now  in  preparation.  Publication  of  these  desert 

STUDIES  WILL  COMPLETE  THE  CLIMATIC  ANALOG  PROGRAM.  UPON  TERMINATION  OF  THE 
STUDY  A  TOTAL  OF  23  ANALOGS  WILL  BE  AVAILABLE  ( 10  TROPIC,  2  ARCTIC,  11 
Desert)  for  use  by  Staff  personnel  in  determining  logistic  requirements 

FOR  THE  AREAS  DESCRIBED. 

( 3)  Greenland  studi es 

Studies  of  environmental  conditions  that  would  affect  military 

ACTIVITIES  IN  VARIOUS  SECTIONS  OF  GREENLAND  ARE  CONTINUING.  A  REPORT  ON 
THE  ENVIRONMENT  OF  SOUTHEAST  GREENLAND  WAS  COMPLETED  AND  A  SIMILAR  STUDY  OF 

the  Icecap  is  be i ng  prepared  for  publication.  The  southeast  area  has  the 

SMALLEST  AMOUNT  OF  GLACIER-FREE  LAND  SURFACE  AND  IS  THE  WARMEST,  STORMIEST, 
AND  MOST  MOUNTAINOUS  OF  THE  FOUR  COASTAL  REGIONS.  ON  THE  I [CECAP  THERE  ARE 
CONSIDERABLE  CLIMATIC  CONTRASTS  (e.G.,  TEMPERATURE,  WIND,  AND  VISIBILITY) 
BETWEEN  THE  INTERIOR  AND  COASTAL  AREAS  DURING  ALL  SEASONS.  DRASTIC  CHANGES 
IN  WEATHER  ALSO  OCCUR  FREQUENTLY  ANYWHERE  ON  THE  ICECAP.  A  COMPARABLE 

report  on  Southwest  Greenland  is  also  in  progress. 

( 4 )  Small  party  op erat i ons 

A  SERIES  OF  FIELD  STUDIES  WAS  CONDUCTED  DURING  1959  0N  ENVI¬ 
RONMENTAL  CONDITIONS  THAT  AFFECT  SMALL-PARTY  OPERATIONS  IN  POLAR  REGIONS. 

In  CONNECTION  WITH  THIS  PROGRAM,  METEOROLOGICAL  SUPPORT  WAS  PROVIDED  TO 

QM  Polar  Project  59-1,  "Study  of  Small  Party  Operations  on  the  Greenland 
Icecap."  Observations  were  made  to  determine  the  local  climatic  conditions 
IN  THE  VICINITY  OF  CAMP  FlSTCLENCH  ON  THE  ICECAP  (FlG.  4)  FROM  MID-JULY 
to  early  September;  results  of  the  study  are  summarized  in  a  published  re¬ 
port  (9) . 

QMC  SCIENTISTS  conducted  meteorological,  mi crometeorologi CAL,  and  en¬ 
vironmental  STUDIES  DURING  THE  AFCRC -USAF-Ar CT I C  INSTITUTE  OF  NORTH  AmER- 
ICA-USGS  SPONSORED  EXPEDITIONS  TO  L AK E  PETERS,  BROOKS  RANGE,  ALASKA,  AND 

the  Arctic  Ice  Shelf,  near  Ward  Hunt  Island  north  of  Ellesmere  Island. 
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The  Lake  Peters  meteorological  program  conducted  during  the  summer  of  1959 

WAS  A  CONTINUATION  OF  ONE  ORIGINALLY  INITIATED  BY  USGS;  USAF;  AND  QMC 
PERSONNEL  IN  1958*  DATA  COLLECTED  PROVIDE  INFORMATION  ON  AREAS  FOR  WHICH 
ADEQUATE  RECORDS  HAVE  NOT  BEEN  AVAILABLE;  THESE  ARE  NEEDED  FOR  USE  IN  PRE¬ 
PARATION  OF  AN  ENVIRONMENTAL  ATLAS;  AND  FOR  PROPER  EVALUATION  OF  PROBLEMS 
CONCERNED  WITH  MILITARY  OPERATIONS  IN  THE  ARCTIC* 

Environmental  and  equipment  performance  data  were  collected  during 
A  CROSSING  OF  THE  GREENLAND  ICECAP  WITH  OPERATION  "LEAD  Dog"  (TRANSPORTATION 

Corps);  from  Camp  Tuto  to  within  20  miles  of  icefree  land  in  Perryland 
(northeast  Greenland);  where  further  travel  was  blocked  by  the  Crevasse 
Zone. 


( 5 )  Mount a» n  studi es 


A  REPORT  ON  THE  EFFECT  OF  HUMAN  ACTIVITIES;  INCLUDING  MILITARY 
CAMPAIGNS;  ON  THE  VEGETATION  OF  THE  MIDDLE  APPALACHIAN  MOUNTAINS  WAS  COM¬ 
PLETED  AND  REPRODUCED  ON  MICROFILM.  THIS  REPORT  IS  AN  EXPANSION  OF  ONE 
PART  OF  AN  EARLIER  QMC  STUDY  THAT  WAS  UNDERTAKEN  TO  DEVELOP  A  METHODOLOGY 
FOR  FUTURE  MOUNTAIN  STUDIES.  COLLATION  AND  SUMMARIZATION  OF  CLIMATIC  DATA 
FROM  A  SERIES  OF  STATIONS  IN  THE  FRONT  RANGE  OF  COLORADO  WAS  CONTINUED 
UNDER  A  LEASE-AGREEMENT  WITH  THE  UNIVERSITY  OF  COLORADO.  WHEN  A  SUFFI¬ 
CIENTLY  LONG  RECORD  HAS  BEEN  OBTAINED;  THE  DATA  WILL  BE  USED  TO  DETERMINE 
ALTITUDINAL  AND  TEMPORAL  VARIATIONS  IN  THE  CLIMATE  OF  THE  AREA*  SOME  OF 
THE  DATA  HAVE  ALSO  BEEN  USED  IN  ECOLOGICAL  STUDIES  OF  CERTAIN  FORMS  OF 
PLANT  AND  ANIMAL  LIFE  IN  THE  ROCKY  MOUNTAINS. 

(6)  FREEZE-THAW  CYCLES  IN  THE  UNITED  STATES  AND  CANADA 

The  PHENOMENA  OF  ALTERNATE  FREEZING  AND  THAWING  IS  A  FINITE 
PHYSICAL  PROCESS  OCCURRING  IN  NATURE  WHICH  HAS  A  PROFOUND  EFFECT  ON  THE 
NATURAL  LANDSCAPE  AND  HENCE  ON  THE  DESIGN  AND  OPERATION  OF  MILITARY  EQUIP¬ 
MENT.  A  TECHNIQUE  FOR  THE  INVESTIGATION  OF  THE  FREEZE-THAW  CYCLE  HAS  BEEN 
DEVELOPED  AND  APPLIED  TO  THE  UNITED  STATES  AND  CANADA.  IT  WAS  RELATIVELY 
SIMPLE  TO  REGIONALIZE  THE  PHENOMENA  IN  TERMS  OF  FREQUENCY;  DURATION; 
SEVERITY;  AND  TIME  OF  YEAR. 

Effects  of  the  freeze-thaw  cycle  on  the  natural  environment  include 

THE  RATE  AT  WHICH  BEDROCK  BREAKS  DOWN;  THE  KIND  OF  SOIL  V/H I  CH  IS  FORMED; 

THE  MASS  MOVEMENTS  OF  THIS  SOIL;  AND  ITS  WATER  RETENTION  AND  DRAINAGE 
CHARACTERISTICS.  NATURAL  VEGETATION  MUST  ADAPT  ITSELF  TO  SUCH  DIFFERENCES; 
AND  THIS  IS  FOLLOWED  BY  CHANGES  IN  THE  INSECT  AND  ANIMAL  LIFE.  THUS; 

QUITE  DIFFERENT  PHYSICAL  ENVIRONMENTS  MAY  DEVELOP  IN  PLACES  WHICH  ARE  UN¬ 
LIKE  IN  THE  FREEZE-THAW  CYCLE  BUT  ALIKE  IN  OTHER  IMPORTANT  ASPECTS  OF 
THE  PHYSICAL  ENVIRONMENT. 

IN  ADDITION  TO  THE  SOMEWHAT  INDIRECT  EFFECTS  OF  THE  FREEZE-THAW  CYCLE 
IN  THE  FORMATION  OF  DIFFERENT  ENVIRONMENTAL  TYPES;  THERE  ARE  SOME  DIRECT 


IMPLICATIONS  FOR  THE  OPERATION  OF  MILITARY  EQUIPMENT*  THE  EFFECT  ON 
TRACTI ONABI L I TY  AND  THE  UPKEEP  COST  OF  ROAD  AND  HARDSTAND  SURFACES  IS  WELL 

known.  Although  not  yet  studied,  the  effect  of  freezing  and  thawing  must 

ALSO  BE  INVESTIGATED  WITH  REGARD  TO  THE  DESIGN  AND  ISSUE  OF  FOOTGEAR  AND 
THE  OPERATIONAL  AND  STORAGE  LIFE  OF  MATERIEL  AND  EQUIPMENT  CONTAINING 
WATER  OR  PERVIOUS  TO  WATER. 

(7)  Food  geography 


A  CONTRACT  WITH  THE  AMERICAN  GEOGRAPHICAL  SOCIETY  TO  PREPARE 
A  STUDY  OF  THE  FOOD  RESOURCES  OF  NORTHERN  AFRICA  AND  SOUTHERN  AS  I  A  CONTINUED 
DURING  THE  YEAR.  THIS  STUDY  DEVELOPS  INFORMATION  ON  THE  REGIONAL  DISTRI¬ 
BUTION  OF  DIET  TYPES;  THE  KINDS,  AMOUNTS,  AND  SUFFICIENCY  OF  FOOD  (ANIMAL 
AND  VEGETABLE)  PRODUCED  IN  AN  AVERAGE  YEAR;  THE  FOOD  IMPORTS  IN  AN  AVER¬ 
AGE  YEAR;  THE  VULNERABILITY  OF  THE  DIETARY  STRUCTURE  TO  ENVIRONMENTAL 
HAZARDS  AND  HUMAN  CATASTROPHES  SUCH  AS  EPIDEMICS  AND  WAR;  METHODS  OF  FOOD 
STORAGE,  PROCESSING,  AND  PACKING;  AND  HEALTH  ANd/oR  PHYSICAL  DISABILITIES 
THAT  MAY  RESULT  AS  A  CONSEQUENCE  OF  DIETARY  INADEQUACIES  AND  PRACTICES. 

TO  DATE,  CHAPTERS  HAVE  BEEN  COMPLETED  ON  MAINLAND  CHINA  AND  TAIWAN,  THAILAND, 

The  Federation  of  Malaya,  and  the  Arabian  Peninsula.  The  chapter  on  Burma 
is  nearing  completion;  chapters  on  India,  Pakistan,  and  Ceylon  are  in 
various  stages  of  development. 

(8)  Climatic  frequency  studies 

A  contract  was  awarded  McGill  University,  Montreal,  Canada, 

FOR  THE  COLLATION,  ANALYSIS,  AND  PRESENTATION  OF  AVAILABLE  CLIMATIC  FRE¬ 
QUENCY  DATA  (TEMPERATURE,  WIND  SPEED,  COLD-WET  CONDITIONS)  FOR  NORTHERN 

Eurasia  and  northern  North  America.  The  data  will  be  published  in  atlases 

CONTAINING  TABLES  AND  MAPS  OF  CIMATiC  FREQUENCIES  FOR  326  STATIONS  THROUGH¬ 
OUT  THE  NORTHERN  PART  OF  THE  NORTHERN  HEMISPHERE.  THESE  WILL  OUTLINE  THE 
LOCATION  AND  FREQUENCIES  OF  CLIMATIC  CONDITIONS  WHICH  MAY  AFFECT  OR  LIMIT 
OPERATIONS  OF  PERSONNEL  OR  EQUIPMENT.  THIS  INFORMATION  WILL  BE  USEFUL  TO 
RESEARCH,  DEVELOPMENT,  AND  ENGINEER  PERSONNEL  IN  THE  DESIGN  AND  DEVELOP¬ 
MENT  OF  EQUIPMENT  AND  TO  TEST  PLANNERS  IN  THE  SELECTION  OF  OPTIMUM  PERIODS 
FOR  TESTS  OR  OTHER  MILITARY  ACTIVITIES*  TO  DATE  4  VOLUMES  CONTAINING 
TABLES  OF  TEMPERATURE  AND  WIND  FREQUENCY  DATA  FOR  EURASIA  HAVE  BEEN  PUB¬ 
LISHED;  WORK  IS  CONTINUING  ON  THE  PREPARATION  OF  MAPS  SHOWING  FREQUENCIES 
OF  TEMPERATURE  BELOW  SELECTED  LEVELS.  FREQUENCY  TABLES  FOR  NORTH  AMERICA 
ARE  BEING  PREPARED  AND  WILL  BE  PU3L I  SHED  IN  2  VOLUMES .  THE  Al  R  WEATHER 

Service,  USAF,  has  furnished  tabulations  of  climatic  frequency  data  for 
27  stations  in  Africa  during  the  year;  data  for  an  additional  75  stations 

ARE  EXPECTED  BEFORE  THE  END  OF  THE  CURRENT  FISCAL  YEAR. 

(9)  Machine  storage  of  climatic  and  geographic  data 

Research  was  initiated  in  1956  to  devise  a  system  for  machine 
storage  (by.  degree  quadrangle  of  world  land  area)  of  militarily  significant 
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CLIMATIC  AND  GEOGRAPHIC  DATA  WHICH  WOULD  PERMIT  ITS  RAPID  UTILIZATION  AS 

required..  Coding  of  available  data  for  Southwest  Asia  is  complete  and  EAM 

CARDS  ARE  BEING  PREPARED  FOR  GREENLAND,  CENTRAL  EUROPE,  AND  THE  UNITED 

States,  Frequency  data  from  the  material  prepared  by  McGill  University 
for  North  America  and  Eurasia  will  be  included  in  the  storage  system  where 
appropriate.  A  report  describing  the  machine  storage  system  and  provid¬ 
ing  instructions  for  the  processing  and  storage  of  environmental  data  on 

MAP  OVERLAYS  AND  PUNCHED  CARDS  BY  DEGREE  QUADRANGLE  OF  WORLD  LAND  AREAS 
WAS  PUBL 1  SHED  ( 1  )  . 

In  AN  ATTEMPT  TO  EXPEDITE  THE  MAPPING  PHASE  OF  THIS  PROGRAM,  ASSIST¬ 
ANCE  IS  BEING  GIVEN  BY  U.S.  ARMY  RESERVE  R&D  UNITS.  UNDER  SR  1 46-190 -2 
AND  AR  1 40-305  MAPPING  ASSIGNMENTS  MAY  BE  ACCOMPLISHED  BY  RESERVISTS  FOR 
RET  I R EMENT -PO I  NT  CREDIT.  THIRTY-FIVE  RESERVISTS  WERE  TRAINED  IN  THE  METHODS 
OF  PLOTTING  AND  ANALYZING  MAPS  AND  CODING  THE  DATA. 

A  CONTRACT  WITH  CLARK  UNIVERSITY  TO  PREPARE  EAM  CARDS  AND  INDIVIDUAL 
MAP  OVERLAYS  FOR  E  N  V  I  RONMF  NT  Al.  CRITER  I  A  (e.G.,  TEMPERATURE,  PRECIPITATION, 
RADIATION,  ETC.)  FOR  APPROXIMATELY  WEATHER  ST  AT j ONS  I  N  CENTR AL  AFR I'CA. . 

CONTINUED  DURING  THE. YEAR. 

( 1 0)  Human  environments  of  Central  Afri ca 

The  THREE-YEAR  CONTRACT  INITIATED  IN  SEPTEMBER  1 95®  W 1 T H  THE 

National  Academy  of  Sci ences-Nat i onal  Research  Council,  to  study  the  natural 

AND  CULTURAL  ENVIRONMENTAL  CONDITIONS  THAT  MIGHT  AFFECT  U.S.  NATIONALS 
OPERATING  IN  CENTRAL  AFRICA,  HAS  MADE  RAPID  PROGRESS  DURING  THE  PAST  YEAR. 

Most  of  the  special  technical  reports  prepared  by  noted  scientists  in  vari¬ 
ous  FIELDS  UNDER  SUB-CONTRACTS,  ARE  WELL  ALONG  TOWARDS  COMPLETION,  THE 
FIRST  OF  THESE  REPORTS  ( 1 8)  WAS  PUBLISHED,  DEALING  WITH  THE  EFFECTS  OF  THE 
NATURAL  ENVIRONMENT  UPON  TRANSPORTATION  IN  FRENCH  WEST  AFRICA*  An  ANALYSIS 
OF  THE  PHYSICAL  GEOGRAPHY  OF  THE  REGIONS  OCCUPIED  BY  10  REPRESENTATIVE 
TRIBES  IS  IN  AN  ADVANCED  STAGE,  AND  A  LARGE  SUBCONTRACT  WITH  THE  INTER¬ 
UNIVERSITY  Human  Relations  Area  Files,  to  collate  detailed  information  on 
THE  PHYSICAL  AND  CULTURAL  ASPECTS  OF  THESE  10  TRIBAL  AREAS,  IS  NOW  READY 
FOR  USE  IN  PREPARING  THE  FINAL  REPORT  OF  THE  CONTRACT •  E I GHT  ADDITIONAL 
TRIBES  ARE  BEING  ANALYZED  AT  NO  ADDITIONAL  COST  TO  THE  ARMY,  IN  CONNECTION 
WITH  A  RECENT  GRANT  FROM  THE  NATIONAL  INSTITUTE  OF  HEALTH.  A  MANUSCRIPT, 
WITH  l6  ORIGINAL  MAPS,  HAS  BEEN  COMPLETED  ON  FOOD  DISTRIBUTIONS  IN  AFRICA, 
AND  SEVERAL  MANUSCRIPTS  ARE  READY  FOR  THE  BOOK  ON  AFRICAN  MARKETS.  Fl VE 
OF  THE  SENIOR  SCIENTISTS  HAVE  SPENT  TIME  IN  AFRICA  DURING  THE  PAST  YEAR 
TO  OBTAIN  INFORMATION  FOR  THEIR  SUBCONTRACTS. 

( 1 1 )  Support  to _J3c ijhmt  i  fi  c  Expedi  ti  ons 

Each  year  requests  for  Department  of  Army  support  of  scien¬ 
tific  EXPEDITIONS  (SPONSORED  BY  ORGANIZATIONS  OUTSIDE  THE  D/A)  ARE  EVALU¬ 
ATED  AND  FINANCIAL  AND/OR  LOGISTIC  SUPPORT  IS  FURNISHED  TO  THOSE  FROM 
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WHICH  INFORMATION  OR  SERVICE  OF  VALUE  TO  THE  ARMY  CAN  BE  DERIVED.  DUR¬ 
ING  FY-60,  TWO  EXPEDITIONS  RECEIVING  SUPPORT  WERE  APOLLONIO  EXPEDITION  TO 

Ellesmere  Island  and  the  Devon  Island  Expedition. 

The  Apollonio  Expediton,  sponsored  by  the  Arctic  Institute  of  North 
America,  conducted  hydrobi ologi cal  research  near  Alert,  Ellesmere  Island, 
to  provide  quantitative  information  on  summer  primary  organic  productivity 
of  fresh  and  salt  waters  of  the  high  Arctic.  Reports  emanating  from  this 
expedition  will  provide  a  reasonably  complete  picture  of  energy  flow  from 
solar  radiation  through  primary  producers  to  herbivores  and  the  related 
environmental  factors. 

The  Devon  Island  Expedition,  also  sponsored  by  the  Arctic  Institute 
of  North  America,  will  conduct  an  extensive  scientific  program  on  the 

GLACIATED,  NON-GL AC  I  ATED,  AND  MARINE  ENVIRONMENTS  DURING  THE  PERIOD  I96O- 

1963*  The  main  objectives  of  this  expedition  are: 

1.  A  STUDY  OF  THE  RELATIONSHIPS  BETWEEN  THE  MARINE  ENVIRONMENT, 

the  Devon  Island  Icecap,  and  the  adjacent  atmosphere,  with  special  regard 

TO  HEAT  BUDGET,  ENERGY  FLOW,  AND  MOISTURE  TRANSFER. 

2.  A  DETAILED  INVESTIGATION  OF  THE  ARCHAEOLOGY,  BIOLOGY,  AND 
GEOLOGY  OF  DEVON  ISLAND. 

3.  A  DETAILED  INVESTIGATION  OF  THE  OCEANOGRAPHIC  AND  MARINE 

biology  of  Jones  Sound. 

c.  Studies  of  environment-equipment  interactions 

( 1 )  Issue  guides 

The  World  Guide  to  Field  Clothing  Requirements  (completed  in 
1957),  WHICH  SPECIFIED  9  WORLD  REGIONS  AND  4  UNIFORM  COMBINATIONS,  HAS 
BEEN  INCORPORATED  INTO  A  DRAFT  TA  21  (MOBILIZATION)  BY  THE  ARMY  CLOTHING 

and  Textile  Materiel  Center,  Philadelphia,  and  is  being  circulated  among 
appropriate  Army  agencies  for  comment.  Acceptance  of  this  would  provide 

A  NEW  AND  SIMPLIFIED  PLAN  FOR  CLOTHING  ISSUE. 

A  PRELIMINARY  WORLD  TENTAGE  GUJ DE,  COMPOSED  OF  A  WORLD  MAP  AND  SEASONAL 
ISSUE  TABLES,  WAS  PREPARED  TO  INDICATE  THE  MOST  APPROPRIATE  UTILIZATION, 

FROM  AN  ENVIRONMENTAL  STANDPOINT,  OF  ARMY  STANDARD  COLD-  AND  HOT -WEATHER 
TENTS  FOR  ALL  WORLD  AREAS. 

(2)  Insect  distribution  studies 

A  KNOWLEDGE  OF  THE  GEOGRAPHICAL  DISTRIBUTION,  SEASONAL  ACTIVITY, 
AND  HABITATS  DURING  THE  BREEDING  AND  BITING  STAGES  OF  INSECTS  AND  RELATED 


IT 


PESTS  IS  REQUIRED  FOR  THE  PLANNING  OF  ANT  I  -INSECT  MEASURES •  THE  CONTIN¬ 
UING  REPORTS  OF  RESISTANCE  TO  INSECTICIDES  AND  THE  INCREASING  NUMBER  OF 
FIELD  INVESTIGATIONS  EMPHASIZE  THE  IMPORTANCE  OF  PROCESSING  THE  RESULTANT 
DATA  INTO  EASILY  USABLE  .FORM. 

During  the  past  year  distribution;  seasonal;  and  habitat  information 

ON  INSECTS  IN  AFRICA  WAS  CONSOLIDATED  INTO  REPORTS  FOR  EACH  COUNTRY  *  AdDI- 
TIONAL  DATA  ON  BREEDING;  POPULATION  DENSITY;  AND  DISEASE  RELATIONSHIPS 
WERE  PUNCHED  ON  CARDS  TO  PROVIDE  A  RAPID  MEANS  OF  OBTAINING  INFORMATION 
CONCERNING  THE  INSECT  CHARACTERISTICS  OF  ANY  AFRICAN  COUNTRY.  THIS  WORK 
SUPPLEMENTS  THAT  FOR  NORTH  AND  SOUTH  AMERICA;  AUSTRALIA;  AND  ASIA;  WHICH 
WAS  PREVIOUSLY  REPORTED.  INFORMATION  FURNISHED  BY  THESE  STUDIES  HAS  BEEN 
APPLIED  TO  RESISTANCE  AND  CONTROL  STUDIES  IN  BOTH  MILITARY  AND  CIVILIAN 
AGENCIES  DURING  THIS  PERIOD. 

(3)  Temperature  factors  in  food  storage 

Temperatures  in  four  differently  protected  storage-dump  stacks 

WERE  STUDIED  UNDER  EXTREME  HOT-DRY  CONDITIONS  ON  DESERT  TERRAIN  AT  YUMA; 
ARIZONA;  DURING  A  43~DAY  PERIOD  ('ll). 

CARTON;  AIR;  AND  FOOD  TEMPERATURES  WERE  RECORDED  BY  THERMOCOUPLES  AT 
CRITICAL  LOCATIONS  IN  CARTONS  IN  STACKS  EXPOSED  IN  THE  FOLLOWING  FOUR  WAYS: 

(a)  Open  and  unprotected. 

(b)  Protected  by  a  raised  paulin  fly. 

(c)  Protected  by  a  tightly-lashed  paulin. 

(d)  Protected  by  a  raised  paulin  fly  with  addition  of  reflective 
foil  laid  on  the  stack  surface. 

Each  stack  was  composed  of  96  cartons  of  Army  C-rations  and  approxi¬ 
mated  a  5-foot  cube.  Ambient  temperature  and  relative  humidity,  windspeed 

AND  WIND  DIRECTION,  AND  RADIATION  WERE  RECORDED  1/2  MILE  FROM  THE  SITE. 

Effective  storage  temperature  in  the  tight  paulin  stack  for  the 

HOTTEST  MONTH  (July)  WAS  1 02 ° F  COMPARED  TO  ABOUT  J0°F  FOR  THE  OTHER  STACKS. 

Comparable  temperature  in  a  boxcar  is  103°F.  Effective  storage  values 

MAY  BE  USED  FOR  CONSTANT  TEMPERATURE  LABORATORY  SIMULATION  OF  FIELD  STORAGE 
STRESS. 

(4)  Man-equi PMENT-ENVI RONMENT  RELATI ONSHI PS 

Studies  of  the  relationships  between  environment  and  military 

ACTIVITIES  IN  CERTAIN  MAJOR  REGIONS  OF  THE  WORLD,  AND  METHODS  OF  GRAPH¬ 
ICALLY  PORTRAYING  THESE  RELATIONSHIPS  CONTINUED.  A  REPORT  (8)  WAS  PUBLISHED 

on  Southwest  Asia  dealing  with  relationships  between  the  environment  and 


THE  SOLDIER,  AND  RELATIONSHIPS  BETWEEN  THE  ENVIRONMENT  AND  MATERIEL  ARE 
SHOWN  ON  MAPS  AND  GRAPHS.  MOST  OF  THE  MILITARY  PROBLEMS  OF  THE  REGION  ARE 
CAUSED  BY  EXCESSIVE  HEAT  AND  ARIDITY,  ALTHOUGH  THE  COMBINATION  OF  HEAT 
AND  HIGH  HUMIDITY  NEAR  THE  PERSIAN  GULF  AND  THE  R £ D  SEA  CAUSE  EXTREME 
DISCOMFORT  AT  TIMES  IN  THESE  PARTICULAR  AREAS.  In  MUCH  OF  THE  REGION, 
SUMMER  HEAT  CAUSES  IMPAIRMENT  OF  MAN'S  ABILITY  TO  WORK  AND  INCREASES  HIS 
WATER  REQUIREMENTS.  THE  ENVIRONMENT  ALSO  CAUSES  STORAGE  AND  OPERATING 
D I FFI CULTI ES. 

A  SIMILAR  REPORT  IS  BEING  PREPARED  FOR  AFRICA  AND  ANOTHER  BEGUN  FOR 

the  North  Polar  regions.  The  Polar  study  will  be  primarily  directed 

TOWARD  REPRESENTING  FACTORS  WHICH  WOULD  AFFECT  LANDING  OF  AIRCRAFT  AT 
UNPREPARED  SITES. 

(5)  Liaison  and  coordination  activities 


In  the  exercise  of  its  cognizance,  the  Quartermaster  Corps 

HAS  PARTICIPATED  ACTIVELY  IN  LIAISON  AND  COORDINATION  ACTIVITIES  DEALING 
WITH  ENVIRONMENTAL  CRITERIA  FOR  DESIGN  AND  TESTING  WHICH  ARE  MORE  FULLY 
DESCRIBED  IN  CHAPTER  I  OF  THIS  REPORT.  SPECIFIC  CONTRIBUTIONS  INCLUDE: 

(a)  The  DISTRIBUTION  OF  A  REPORT  ENTITLED  "DEPARTMENT  OF 

Defense  Engineering  Guidance  Program  in  the  Environmental  Field." 

(b)  Contributions  of  master  outlines  for  Chapter  I  I  a,  "De¬ 
scription  of  Land  Environments,"  and  Chapter  ill,  "Environmental  Criteria, 
of  a  proposed  DOD  Environmental  Handbook.  Also,  comments  were  gathered 
from  other  Technical  Services  and  incorporated  in  Chapter  I , "Glossary  of 
Environmental  Terminology  for  use  in  Design-Development  Testing." 

2.  Corps  of  Engineers 


a.  Army  Mobility  Research  Center 


The  U.S.  Army  Engineer  Waterways  Experiment  Station,  operating 
UNDER  PROJECT  8-7O-OO-OOO,  GROUND  MOBILITY  RESEARCH,  IS  CONDUCTING  STUDIES 
OF  OFF-ROAD  MOVEMENT  OF  MILITARY  VEHICLES  UNDER  THE  TWO  GENERAL  AREAS, 

TRAFFI CA3I L I TY  AND  VEHICLE  MOBILITY  RESEARCH.  TR AFF I  CAB  I L I T Y  STUDIES  ARE 
DIRECTED  TOWARD  DEVELOPMENT  OF  INSTRUMENTS  AND  TECHNIQUES  FOR  CONTACT 
MEASUREMENT  OR  REMOTE  ESTIMATE  OF  THE  ABILITY  OF  SOIL  AND  SNOW  TO  PERMIT 
THE  PASSAGE  OF  EXISTING  MILITARY  VEHICLES.  INSTRUMENTS  FOR  THE  CONTACT 
MEASUREMENT  OF  THE  TRAFF I CABI L I  TV  OF  SOILS  ARE  PRESENTLY  BEING  STANDARDIZED, 
AND  A  REPORT  (20)  WAS  PUBLISHED  WITH  INSTRUCTIONS  FOR  PROPER  USE  OF  THE 
INSTRUMENTS  BY  TROOPS  IN  THE  FIELD. 

Vehicle  mobility  research  is  being  conducted  using  a  recently  completed 

TEST  FACILITY.  INVESTIGATIONS  ARE  I N  PROGRESS  ON  THE  PHYSICAL  RELATIONSHIPS 
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BETWEEN  THE  WHEELS  OR  TRACKS  OF  MOVING  VEHICLES  AND  THE  SOILS  ON  WHICH  THEY 

move.  Data  derived  from  these  investigations  will  serve  as  a  basis  for  the 

DEVELOPMENT  OF  RATIONAL  METHODS  FOR  DESIGNING  VEHICLES  WITH  IMPROVED  MOBILITY 
CHARACTER  I  ST  I CS. 

b.  Military  evaluation  of  geographic  areas 


The  major  objective  of  the  Corps  of  Engineers  project,  "Military 
Evaluation  of  Geographic  Areas,"  is  to  develop  methods  of  classifying  and 

COMPARING  GEOGRAPHIC  AREAS  IN  TERMS  OF  THE  EFFECTS  OF  THE  NATURAL  AND  MAN- 
MODI  FI  ED  ENV I RONMENT  UPON  MILITARY  ACTIVITIES.  IN  ACCOMPLISHING  THIS 
OBJECTIVE,  TWO  INTERMEDIATE  STEPS  ARE  NECESSARY:  FIRST,  TO  DEFINE  CRITICAL 

ENVIRONMENTAL  FACTORS  AND  EFFECTS  THROUGH  STUDY  OF  HISTORICAL  RECORDS  AND 
OTHER  SOURCES;  SECOND,  TO  ESTABLISH  CONSISTENT,  OBJECTIVE,  AND  AS  FAR  AS 
POSSIBLE,  QUANTITATIVE  CLASSIFICATIONS  OF  TERRAIN  AND  CLIMATIC  CHARACTER¬ 
ISTICS,  SO  THAT  AREAS  CAN  BE  DESCRIBED  IN  COMMON  TERMS. 

The  DETERMINATION  OF  CRITICAL  FACTORS  HAS  INCLUDED  AN  EXTENSIVE  STUDY 

of  World  War  II  and  Korean  War  operational  records  consisting  primarily  of 

DIVISIONAL  RECORDS  AND  AFTER-ACTION  REPORTS.  THIS  WORK  IS  BEING  EXTENDED 
TO  STUDY  OF  MANEUVER  REPORTS,  USER  TEST  REPORTS,  AND  OTHER  MILITARY  RECORDS. 

The  development  of  universal  classification  systems  for  purposes  of 

COMPARING  AREAS  IS  BEING  ACCOMPLISHED  THROUGH  STUDIES  OF  ARMY  TEST  SITES 

at  Yuma,  Arizona;  Fort  Churchill,  Canada;  Fort  Greely,  Alaska;  and  the 
Panama  Canal  Zone.  Reports  have  been  prepared  on  field  studies  made  in 
these  areas.  The  Quartermaster  Corps  is  cooperating  with  the  Corps  of 
Engineers  in  conducting  analog  studies  comparing  the  climates  of  these 

TEST  SITES  WITH  OTHER  WORLD  AREAS,  AND  A  NUMBER  OF  REPORTS  HAVE  BEEN  PRE¬ 
PARED.  Terrain  analog  studies  are  being  made  by  various  Corps  of  Engin¬ 
eers  ORGANIZATIONS  AND  BY  UNIVERSITIES  UNDER  CONTRACTUAL  ARRANGEMENTS. 

C .  R E  L  ATED  PROGRAMS 

The  task,  initiated  as  part  of  the  Cold  Regions  Research  Project 

TO  DEVELOP  AND  ESTABLISH  CRITERIA  AND  TECHNICAL  GUIDANCE  FOR  SITE  SELECTION, 
DESIGN,  LAYOUT,  CONSTRUCTION,  AND  MAINTENANCE  OF  CAMPS  AND  BASES  TO  MINIMIZE 
THE  EFFECTS  OF  ENVIRONMENT  IN  COLD  REGIONS,  AND  TO  DEVELOP  IMPROVED  CRITERIA 
FOR  DESIGN  OF  MATERIEL  AND  EQUIPMENT  FOR  USE  IN  COLD  REGIONS,  IS  BEING  CON- 
T I NUED. 

Testing  of  Corps  of  Engineers  equipment  and  materials  is  continuing 

IN  LABORATORY  FACILITIES  AT  FORT  BELVOIR,  AND  IN  THE  FIELD  AT  YUMA  TEST 

Station,  Fort  Churchill,  and  other  field  establishments  in  Michigan,  Alaska, 
and  the  Canal  Zone.  Equipment  field-tested  during  the  current  fiscal  year 

INCLUDES  SUCH  DIVERSE  ITEMS  AS  SMALL  MILITARY  STANDARD  GASOLINE  ENGINE, 
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AERIAL  MINE  LAYING  AND  CLEARING  EQUIPMENT,  HOSELINE  PUMPING  UNIT,  A  RUBBER- 
TIRED  DITCHING  MACHINE,  AND  TITANIMUM  PONTONS.  FIELD  EXPOSURES  AT  THE  ARC¬ 
TIC,  DESERT,  AND  TROPIC  TEST  SITES  WERE  STARTED  OR  CONTINUED  ON  SUCH  ITEMS 
AS  PROTECTIVE  COATINGS,  INCLUDING  FIRE-RETARDANT  PAINT,  CORROS I  ON- 1 NH I B I T I NG 
PRESERVATIVES,  SANDBAG  FABRICS,  AND  FUNGICIDAL  POINTS. 

3*  Ordnance  Corps 


Environmental  research  in  the  Ordnance  Corps  concentrates  heavily 
on  the  field  testing  of  equipment  in  severe  environments.  Results  of  tests 

ARE  SYSTEMATICALLY  RECORDED  AND  PERFORMANCE  CAPABILITIES  OF  EQUIPMENT  ARE 
FREQUENTLY  UP-DATED.  FIELD  TESTS  CALL  ATTENTION  TO  GAPS  IN  ENVIRONMENTAL 
KNOWLEDGE  AND  LEAD  TO  THE  UNDERTAKING  OF  RESEARCH  IN  THESE  AREAS. 

a.  Environmental  research 

( 1 )  Dust 

A  TECHNIQUE  WAS  DEVELOPED  FOR  MEASURING  THE  DUST  PRODUCING 
CAPABILITY  OF  A  SOIL,  BASED  ON  DATA  OBTAINED  FROM  ANALYSES  OF  SOIL  SUBJECTED 
TO  VEHICLE  TIRE  ACTION  AND  FROM  UND I STRUBED  SOIL  ANALYZED  IN  THE  LABORATORY. 

Quartz  sand  was  the  first  soil  chosen  for  scrutiny  and  technique  develop¬ 
ment  BECAUSE  IT  EXHIBITS  PROPERTIES  OF  HARDNESS,  SLOW  WATER  ATTACK,  AND 
WORLD-WIDE  AVAILABILITY.  FOR  THE  OPPOSITE  INHERENT  SOIL  CHARACTERISTICS, 

A  SOFT  LIMESTONE  SOIL  HAVING  HIGH  FRAGMENTATION  PROPERTIES  WAS  SELECTED. 

Soil  bins  were  fabricated  for  sampling  evaluations  and  a  site  on  the 
Institute  grounds  (San  Antonio,  Texas)  was  chosen  for  conducting  the  soil 

BREAKDOWN  STUDIES. 

(2)  Wh I TEOUT 


The  occurrence  of  whiteout  conditions  in  Greenland  and 

OTHER  ARCTIC  AREAS  SEVERELY  HAMPERS  BOTH  AIR  AND  LAND  OPERATIONS.  In  FACT, 
WHITEOUT  IS  PROBABLY  RESPONSIBLE  FOR  GREATER  CURTAILMENT  OF  OPERATIONS  THAN 
ANY  OTHER  CAUSE,  INCLUDING  MECHANICAL  FAILURES. 

Feasibility  investigation  of  whiteout  modification  was  subcontracted 
to  the  Cornell  Aeronautical  Laboratory,  Inc.  Five  icecap  whiteouts  were 

SAMPLED,  FOUR  OF  WHICH  APPEARED  SUITABLE  FOR  ALTERATION  BY  CURRENT  CLOUD 
DISSIPATION  TECHNIQUES.  A  PILOT  STUDY  OF  FlSTCLENCH  WEATHER  DATA  REVEALED 
THE  WHITEOUT  PROBLEM  TO  BE  OF  EXTENSIVE  PROPORTIONS,  W IT H  WH I T EOUTS  OCCUR¬ 
RING  ON  APPROXIMATELY  ^0%  OF  THE  CBSERV AT  I  ON  DAYS.  OF  THESE,  HALF  WERE  OF 
THE  LESS  CRITICAL  OVERCAST -CLOUD  VARIETY.  RECORDED  TEMPERATURE  DATA  INDI¬ 
CATED  THAT  A  MAJORITY  OF  THE  FlSTCLENCH  WHITEOUTS  WOULD  RESPOND  TO  SEEDING 
WITH  DRY  ice;  SILVER  IODIDE  SHOULD  BE  APPLICABLE  IN  A  QUARTER  OF  THE  CASES. 

Preliminary  series  of  seeding  experiments  were  recommended  to  be  conducted 
in  Greenland  to  evaluate  actual  whiteout  modi fi cat i on  capasil i ty;  results 
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OP  THE  INITIAL  TESTS  WOULD  DETERMINE  THE  FEASIBILITY  OF  THE  U.S.  ARMY  ES¬ 
TABLISHING  AN  OPERATIONAL  SEEDING  PROGRAM.  THESE  FINDINGS  HAVE  BEEN  COOR¬ 
DINATED  WITH  SIPRE  TO  THE  END  OF  MUTUALLY  SUPPORTING  AN  APPLIED  RESEARCH 
PROGRAM  ON  A  BROADER  SCALE  IN  i960. 

(3)  OT HER  STUDIES  OF  THE  ENVIRONMENT 


Research  is  proceeding  in  several  other  areas  of  special 

INTEREST  TO  THE  ORDNANCE  CORPS.  AMONG  THE  MOST  IMPORTANT  OF  THESE  ARE 
ABRASIVENESS  OF  SOILS  AND  THE  DYNAMIC  LOADING  OF  SOILS  BY  WEAPON  MOUNTS. 

b.  Environmental  factors  index  and  charts 

( 1 )  Engineering  and  user  testing 

Field  environmental  engineering  tests  are  conducted  by  the 
Ordnance  Corps  under  planned  test  programs,  both  in  summer  and  winter 
(in  winter  in  the  north  temperate  arctic  zones  and  in  summer  in  the  desert 
areas)  to  provide  opportunity  for  observation  and  testing  of  component 
materiel,  major  item  components,  and  prototypes  of  major  end  items  under 
consideration  or  in  production.  A  limited  amount  of  data  is  obtained 
through  observation  of  user  tests  made  by  USCONARC  and  from  reports  re¬ 
ceived  from  combat  areas.  In  the  north  temperate  zone  arctic  tests, 
particular  attention  is  paid  to  mobility  in  soft,  deep  snow,  and  cold 

STARTING  (28)  AND  WARM-UP  OF  VEHICLES.  In  TROPICAL  DESERT  TESTS,  ITEMS 
ARE  TESTED  FOR  RESISTANCE  to  DUST  AND  SAND,  FOR  ABILITY  OF  ENGINES  TO 
OPERATE  FREE  OF  VAPOR  LOCK  AND  TO  COOL  PROPERLY,  AND  FOR  MOBILITY  IN  THE 
SAND  DUNES.  CAREFULLY  PLANNED  PROGRAMS  ARE  DEVISED  TO  PUT  EACH  COMPONENT 
TO  THE  MOST  RIGOROUS  TEST  POSSIBLE,  CONSISTENT  WITH  SERVICE  REQUIREMENTS. 

Test  agencies  used  during  this  reporting  period  were  as  follows: 

(a)  U.S.  Army  Ordnance  Climatic  Test  Detachment,  Fort  Churchill, 
Manitoba,  Canada. 

(b)  U.S.  Army  Ordnance  Test  Activity,  Yuma  Test  Station,  Yuma 

Ar i zona. 

(c)  U.S.  Army  Arctic  Test  Board,  Fort  Greely,  Alaska. 

NOTE:  listing  of  all  formal  reports  for  individual  materiel  is  to  be 
noted  in  Annual  R&D  Progress  Report  under  project  5B98-O9-OO4. 

( 2 )  Listing  and  abstracting 

Listing  and  abstracting  of  reports  and  publications  from 
all  sources,  describing  the  effects  of  various  environmental  factors  on 
the  operation  and  maintenance  of  Ordnance  materiel,  continued  at  Aberdeen 
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Proving  Ground  (ORDBG-DP-DF)  for  the  bibliographical  index  known  as  the 
Ordnance  Technical  Index  of  Environmental  Factors,  under  contract  No. 
DA-23-072-509-0RD-4  with  the  Southwest  Research  Institute  (Environmental 
Research  Section).  Revised  and  rebound  issues  of  the  Index  were  prepared 
as  of  July  1959  for  the  section  described  as  "Cold"  (Part  I,  Vols.  I  and 
II),  and  "Hot"  (Part  ll),  "Tropical"  (Part  III),  and  "High  Altitude" 

(Part  IV),  all  in  one  volume.  Supplements  are  prepared  and  distributed 

ANNUALLY  TO  COMPR I  SE,  CURRENTLY,  SEVERAL  THOUSAND  ABSTRACT& 

(3)  Envanal 


The  referenced  contract  also  encompasses  technical  and 

SCIENTIFIC  RESEARCH  IN  CONNECTION  WITH  THE  COMPILATION  OF  SUMMARY  CHARTS 
TO  PRESENT  THE  STATUS  OF  ORDNANCE  CORPS  ENVIRONMENTAL  TESTS  AND  FEATURE 

the  Ordnance  Corps  Envanal  Program.  The  related  publication,  "U.S.  Army 
Ordnance  Corps  Envanal  Charts,  Self-Propelled  Automotive  Equipment,  Desert," 

WAS  COMPLETED  AT  THE  CLOSE  OF  1959  AS  THE  FIRST  OF  CURRENT  REANALYSIS 
SERIES  IN  THE  MAJOR  CATEGORIES  OF  AUTOMOTIVE,  AMMUNITION,  AND  WEAPONS. 

The  NEXT  TO  FOLLOW  WILL  BE  "U.S.  ARMY  ORDNANCE  CORPS  ENVANAL  CHARTS, 

Self-Propelled  Automotive  Equipment,  Arctic,  i960." 

4.  Chemical  Corps 

The  Chemical  Corps  continued  environmental  research  and  testing  at  its 

FIVE  SITES  LOCATED  IN  EACH  OF  THE  MAJOR  CLIMATES  OF  THE  WORLD.  THESE  SITES 
ARE  ADMINISTERED  FROM  THE  U.S.  ARMY  CHEMICAL  CORPS  PROVING  GROUND,  DuGWAY 

Proving  Ground,  Dugway,  Utah.  Their  locations  are:  Fort  Greely,  Alaska, 
Arctic;  Yuma  Test  Station,  Arizona,  Desert;  Camp  Tuto,  Greenland,  Polar; 

Fort  Clayton,  Canal  Zone,  Tropic;  and  Army  Chemical  Center,  Maryland,  Tem¬ 
perate.  An  accelereted  effort  was  launched  during  the  year  designed  to 

FILL  KNOWLEDGE  GAPS  IN  CBR  COLD-WEATHER  OFFENSIVE  AND  DEFENSIVE  DOCTRINE. 

A.  Ml CROMETEOROLOG! CAL  RESEARCH 


As  PART  OF  ITS  CONTINUING  EFFORT  TO  PROVIDE  FIRM  GUIDANCE  IN 
DOCTRINAL  AND  TECHNICAL  AREAS,  THE  CHEMICAL  CORPS  CONTINUED  RESEARCH  ON 
THE  EFFECTS  OF  DIFFERENT  ATMOSPHERIC  CONDITIONS  ON  CBR  WARFARE.  DATA  ON 
WINDSPEED  AND  DIRECTION,  TEMPERATURE  (6  LEVELS),  DEW  POINT,  AND  ATMOSPHERIC 
PRESSURE  ARE  CHANNELED  TO  THE  U.S.  ARMY  CHEMICAL  CORPS  PROVING  GROUND  FOR 
COMPILATION  AND  ANALYSIS.  IN  ADDITION,  ACTUAL  FIELD  TRIALS  ARE  CONDUCTED 
TO  DETERMINE  THE  EFFECT  OF  ATMOSPHERIC  CONDITIONS  IN  THE  VARIOUS  ENVIRON¬ 
MENTS  (such  AS  FOREST  CANOPY,  MOUNTAIN-VALLEY  TERRAIN,  SNOW  PLAINS,  ETC.) 

ON  THE  USE  AND  EFFECTIVENESS  OF  VARIOUS  DISSEMINATING  SYSTEMS. 

b.  Environmental  testing 


The  environmental  testing  program  which  is  designed  to  assure  that 
the  Chemical  Corps  items  have  an  all-weather  capability,  continued.  In 
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THIS  WORK  THE  CAPABILITY  OF  CHEMICAL  CORPS  ITEMS  TO  WITHSTAND  STORAGE  AND 
TO  FUNCTION  IN  ALL  ENVIRONMENTS  REPRESENTED  AT  EACH  OF  THE  TEST  SITES  IS 
ESTABLISHED.  ONE  HUNDRED  AND  THIRTEEN  ITEMS  HAVE  BEEN  TESTED  IN  THIS  PRO¬ 
GRAM  AND  35  ITEMS  ARE  CURRENTLY  IN  TEST. 

In  CONJUNCTION  WITH  THE  TESTING  OF  CHEMICAL  CORPS  ITEMS  TO  DETERMINE 
THEIR  ALL-WEATHER  CAPABILITIES,  TESTS  ARE  ALSO  DESIGNED  TO  OBTAIN  BASIC 
DATA  ON  OPERATIONAL  CONCEPTS  FOR  USE  OF  THE  ITEM  AND  ON  ITS  EFFECTIVENESS 
IN  THE  VARIOUS  ENVIRONMENTS  (e.G.,  IN  TESTS  OF  THE  M3A3  SMOKE  GENERATOR 

on  the  Greenland  icecap,  data  obtained  in  the  behavior  of  thermally  gen¬ 
erated  SMOKE  CLOUDS  GAVE  NEW  INSIGHT  INTO  THE  CAPABILITIES  AND  LIMITATIONS 
OF  THE  USE  OF  VISUAL  COMBAT  SURVEILLANCE  COUNTERMEASURES  IN  THIS  TYPE  OF 

environment).  Figure  5  depicts  how  the  meteorological  conditions  charac¬ 
teristic  of  the  Polar  region  and  the  snow  and  ice  plain  appear  to  minimize 

DISPERSION  OF  SMOKE  CLOUDS  AND  CAUSE  THE  SMOKE  PLUMES  TO  FOLLOW  CURIOUS 
PATTERNS. 

At  the  close  of  the  period,  Chemical  Corps  representatives  were  par¬ 
ticipating  in  the  Transportation  Corps*  Operation  LEAD  DOG  IV,  which  is 
a  research  expedition  across  the  Greenland  icecap  by  over-snow  train.  The 
effectiveness  of  existing  CBR  defensive  equipment,  effect  of  long-continued 

WEARING  OF  PROTECTIVE  MASKS  UPON  PERSONNEL,  AND  EFFECTIVENESS  OF  SIGNALLING 
SMOKES  (ESPECIALLY  DURING  PERIODS  OF  "OVERCAST  WHITEOUTS")  ARE  BEING  IN¬ 
VESTIGATED  in  the  Polar  environment. 


Figure  5.  Chemical  Smoke  Cloud  on  the  Greenland  icecap. 
The  smoke  becomes  channeled  into  low  spots  and  fails  to 

RISE. 
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5 .  Army  Medical  Service 


A.  THE  EFFECT  OF  C0MBINAT!0NS  of  wind  velocity  ano  temperature  on 
COOLING  RATES 


Research  was  initiated  in  1957  T0  study  more  closely  the  cooling 

RATE  OF  COMBINATIONS  OF  WIND  AND  TEMPERATURE.  AT  FIRST  THE  RESEARCH  CON¬ 
SISTED  OF  INVESTIGATIONS  USING  PHYSICAL  SYSTEMS  IN  ORDER  TO  ARRIVE  AT 
MATHEMATICAL  PRINCIPLES  INVOLVED  IN  THIS  PROBLEM.  VARIOUS  FORMULAE  WERE 
EVOLVED  CONCERNING  CERTAIN  PATTERNS  OF  COOLING.  THE  SYSTEMS  FORMULATED 
WERE  THEORETICALLY  APPLIED  TO  COOLING  RATES  OF  PHYSICAL  SYSTEMS  WHOSE 
THERMAL  CHARACTERISTICS  CLOSELY  APPROACHED  THOSE  OF  LIVING  TISSUE.  DURING 
THE  FISCAL  YEAR,  THE  COOLING  PATTERNS  OF  THE  LITTLE  FINGER  OF  HUMANS  WERE 
ALSO  STUDIED  UNDER  VARIOUS  COMBINATIONS  OF  WIND  AND  TEMPERATURE.  CURRENTLY, 
FURTHER  STUDIES  ARE  BEING  CARRIED  OUT  TO  INVESTIGATE  DISCREPANCIES  BETWEEN 
EXPERIMENTAL  AND  THEORETICAL  RESULTS. 

b.  Cold  injury  studies 


Investigations  concerned  with  methods  of  increasing  resistance  to 

COLD  INJURY  WERE  INITIATED  IN  1957  BASED  UPON  THE  RESULTS  OBTAINED  IN 

animals.  These  demonstrated  that  acclimatization  to  cold  produced  a 
dramatic  increase  in  resistance  to  cold  injury.  The  physiological  changes 
associated  with  this  increase  in  resistance  were  more  closely  defined. 
Studies  were  and  are  being  carried  out  to  determine  whether  similar  relation 
ships  between  increased  resistance  to  cold  injury  and  acclimatization  exist 
IN  MAN.  It  has  been  shown  that  physiological  changes  do  take  place  in  man 

AS  A  RESULT  OF  ACCLIMATIZATION  TO  COLD,  BOTH  IN  THE  LABORATORY  AND  IN  THE 
FIELD.  The  FIELD  STUDIES  DURING  THE  FISCAL  YEAR  WERE  CARRIED  OUT  IN  ALASKA 
WHILE  THE  LABORATORY  STUDIES  WERE  CARRIED  OUT  BY  THE  DIVISION  OF  ENVIRON- 

tal  Medicine,  USAMRL,  Fort  Knox,  Kentucky.  Increased  resistance  to  cold 

INJURY  HAS  BEEN  DEMONSTRATED  BY  THE  FACT  THAT  EXTREMITIES  EXPOSED  TO  FROST¬ 
BITE  TEMPERATURES  SHOW  A  DECREASED  RATE  OF  COOLING  IN  ACCLIMATIZED  INDIVID¬ 
UALS  AS  COMPARED  WITH  NON  -  ACCL.  I  M  AT  I  Z  E  D  PERSONS.  VARIOUS  STUDIES  HAVE  BEEN 
CARRIED  OUT  TO  DETERMINE  THE  R ET A ! N AE I L I T Y  OF  COLD  ACCLIMATIZATION  AND  THE 
FACTORS  WHICH  INFLUENCE  THIS  RETENTION.  IT  HAS  BEEN  SHOWN  THAT  THOSE  INDI¬ 
VIDUALS  WHO  HAVE  BEEN  DELIBERATELY  ACCLIMATIZED  BY  NUDE  EXPOSURE  RETAIN 
THEIR  COLD  ACCLIMATIZATION  FOR  PERIODS  OF  UP  TO  l8  MONTHS;  THAT  THE  COLD 
ACCLIMATIZATION  SO  DEVELOPED  IS  UNAFFECTED  BY  HEAT  ACCLIMATIZATION  OR  BY 
THE  NATURAL  HEAT  OF  THE  SUMMER  MONTHS. 

6.  Signal  Corps 


a.  Meteorological  support  to  Army  research  and  development  activities 

Signal  Corps  meteorological  personnel  operate  observing  networks 
and  collect  meteorological  data  in  support  of  the  environmental  research 
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PROGRAMS  OF  THE  VARIOUS  TECHNICAL  SERVICES.  THESE  METEOROLOGICAL  DATA 
COLLECTION  NETWORKS  WERE  OPERATED  DURING  FISCAL  YEAR  1 9^0  FOR  THE  QUARTER¬ 
MASTER  Corps  at  Natick  and  Maynard,  Massachusetts,  Puerto  Rico,  and  Fort 
Benning,  Georgia.  They  were  operated  for  the  Chemical  Corps  at  Fort  Greely, 
Alaska,  Dugway  Proving  Ground,  Utah,  Yuma  Test  Station,  Arizona,  Army 
Chemical  Center,  Maryland,  and  Fort  Clayton,  Canal  Zone.  In  addition,  the 
Signal  Corps  meteorological  teams  are  operating  data  collection  networks 
in  Greenland,  at  Fort  Monmouth,  New  Jersey,  and  at  Fort  Huachuca,  Arizona. 

B '  Meteorological  research 

Under  its  assignment  of  primary  cognizance  for  research  and  devel¬ 
opment  in  the  field  of  meteorology  (Appendix  l),  the  Signal  Corps  is  con¬ 
ducting  SEVERAL  PROGRAMS,  THE  RESULTS  OF  WHICH  WILL  CONTRIBUTE  SIGNIFICANTLY 
TO  A  BETTER  UNDERSTANDING  OF  THE  ENVIRONMENT  AND  TO  THE  ARMY'S  FUTURE  CAP¬ 
ABILITY  FOR  CONDUCTING  ENVIRONMENTAL  RESEARCH.  THESE  PROGRAMS  ARE  BRIEFLY 
DE  SCR  I  BED  BELOW: 

(l)  Arctic  meteorological  research 


An  active  research  program  is  being  conducted  in  Arctic 

METEOROLOGY  WITH  THE  AIM  OF  IDENTIFYING  AND  UNDERSTANDING  METEOROLOGICAL 
CONDITIONS  THAT  PERTAIN  TO  THESE  LITTLE-KNOWN  AREAS.  DUE  TO  LIMITATIONS 
ON  FUNDS  AMD  PERSONNEL  DURING  FISCAL  YEAR  i960,  THIS  PROGRAM  WAS  CONFINED 
LARGELY  TO  THE  GREENLAND  AREA.  SPECIAL  ATTENTION  IS  BEING  GIVEN  TO  LOW 
LEVEL  WIND  STRUCTURE  OVER  THE  GREENLAND  ICECAP  AND  TO  TECHNIQUES  FOR  LOCA¬ 
TING  AND  IDENTIFYING  CAMP  SITES  BY  ANALYSIS  OF  ATMOSPHERIC  CONTAMINATION. 

Upper  atmospheric  conditions  are  also  being  studied  for  this  area. 

(2)  Tropical  meteorological  research 


The  First  phase  of  a  tropical  meteorological  research  program 

WAS  INITIATED  WHICH,  LIKE  THAT  OF  THE  ARCTIC  RESEARCH  PROGRAM,  I  IS  Al MED 
AT  IDENTIFYING  AND  UNDERSTANDING  THE  METEOROLOGICAL  CONDITIONS  THAT  EXIST 
IN  RELATIVELY  UNKNOWN  AREAS  OF  THE  WORLD.  THIS  PROJECT  WILL  EMPHASIZE 
LOCAL  METEOROLOGICAL  EFFECTS  IN  TROPICAL  AREAS,  THUS  ASSISTING  IN  THE 
ESTABLISHMENT  AND  IDENTIFICATION  OF  DETAILS  OF  THE  ENVIRONMENT  FOR  DIFFERENT 
TYPES  OF  TROPICAL  REGIONS;  I.E.,  RAINY  TROPICS,  WET-DRY  TROPICS,  MONSOON 
TROPICS,  TROPICAL  DESERTS,  AND  TROPICAL  HIGHLANDS. 

( 3)  Upper  atmosphere  studies 

The  Signal  Corps,  in  cooperation  with  the  U.S.  Navy,  NASA, 
and  the  U.S.  Air  Force,  implemented  the  first  phases  of  a  meteorological 
rocket  network  designed  to  collect  meteorological  data  in  that  layer  of 

THE  ATMOSPHERE  ABOVE  NORMAL  BALLOON  SOUNDINGS  ( 100,000  FEET)  AND  BELOW 
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NORMAL  SATELLITE  SOUNDINGS.  PERIODIC  FIRINGS  OF  METEOROLOGICAL  ROCKETS 
WERE  BEGUN  AT  THE  PACIFIC  MISSILE  RANGE,  PT.  MuGU,  CALIFORNIA,  FORT  GREELY, 

Alaska,  Fort  Churchill,  Canada,  and  Wallops  Island,  Virginia.  Additional 

FIRINGS  WERE  INITIATED  DURING  THE  LATTER  PART  OF  THE  FISCAL  YEAR  AT  WHITE 

Sands  Missile  Range,  New  Mexico,  andTonopah,  Nevada.  Eventually,  as 

THIS  METEOROLOGICAL  ROCKET  NETWORK  OPERATION  IS  IMPROVED,  ITS  RESULTS  WILL 
BE  USED  IN  PREPARING  A  CLIMATOLOGY  OF  THE  HIGH  LEVEL  ATMOSPHERE  BETWEEN 
100,000  AND  300,000  FEET.  ATMOSPHERIC  CONDITIONS  AT  THESE  LEVELS  ARE  NOT 
ONLY  AN  IMPORTANT  ENVIRONMENTAL  AREA,  PER  SE,  AS  WE  ADVANCE  INTO  THE 
SPACE  AGE,  BUT  THEY  HAVE  AN  IMPORTANT  BEARING  ON  THE  CONTROLS  OF  ENVIRON¬ 
MENT  AT  LOWER  LEVELS  EXTENDING  EVEN  TO  THE  SURFACE  OF  THE  EARTH. 

(ll)  Small-scale  meteorological  research 

Active  basic  research  programs  in  small-scale  (micro-  and 

MES0-)  METEOROLOGY  ARE  ALSO  BEING  CONDUCTED.  WHILE  THESE  PROGRAMS  ARE 
LIMITED  LARGELY  TO  BASIC  RESEARCH  INTO  THE  PHYSICAL  PROCESSES  OF  SMALL- 
SCALE  METEOROLOGY,  THE  ULTIMATE  UNDERSTANDING  OF  THESE  PROCESSES  WILL  OPEN 
THE  WAY  TO  A  MUCH  BETTER  UNDERSTANDING  OF  THE  LOCAL  VARIATIONS  IN  ENVIRON¬ 
MENT  WHICH  ARE  EXPERIENCED  AND  TO  A  MUCH  BETTER  SYSTEM  OF  IDENTIFYING  AND 
CHARACTERIZING  THE  MORE  MINUTE  BUT  SIGNIFICANT  DETAILS  OF  ENVIRONMENT.  THUS 
THE  ENVIRONMENTAL  RESEARCH  PROGRAM  OF  THE  U.S.  ARMY  WILL  BE  GREATLY  FACIL¬ 
ITATED  BY  RESULTS  FROM  THE  SIGNAL  CORPS  RESEARCH  PROGRAMS  IN  SMALL-SCALE 
METEOROLOGY. 

c.  Instrumentation  development 


Many  environmental  factors,  created  or  influenced  by  meteorological 

CONDITIONS,  CANNOT  BE  SUCCESSFULLY  STUDIED  AT  THE  PRESENT  T i ME  BECAUSE  OF 
A  LACK  OF  ADEQUATE  INSTRUMENTATION  TO  MEASURE  THE  METEOROLOGICAL  FACTORS. 

In  the  case  of  some  meteorological  parameters  such  as  soil  temperature, 

SOIL  MOrSTURE,  DESERT  HUMIDITIES,  PARTICULATE  MATTER  IN  THE  ATMOSPHERE,  ETC. 
PRESENT-DAY  METEOROLOGICAL  INSTRUMENTATION  IS  FAR  FROM  SAT  I SFACTORY  FROM 
THE  STANDPOINT  OF  ACCURACY  AND  RELIABILITY.  ALSO,  AUTOMATION  OF  EXISTING 
METEOROLOGICAL  MEASUREMENTS  IS  AN  URGENT  REQUIREMENT  IN  ORDER  TO  FACILITATE 
THE  COLLECTION  AND  ANALYSIS  OF  METEOROLOGICAL  DATA  FOR  ENVIRONMENTAL  STUDIES 

Activities  were  continued  in  the  development  of  new  equipment  and  in  improve 

MENT  AND  AUTOMATION  OF  EXISTING  EQUIPMENT  FOR  MEASURING  OF  THOSE  METEOROLOG¬ 
ICAL  PARAMETERS  USED  TO  DESCRIBE  OR  STUDY  THE  ENVIRONMENT. 

d.  The  electronic  environmental  test  facility 

During  fiscal  year  i960,  the  Signal  Corps  began  implementation  of 

THE  INITIAL  PHASES  OF  AN  ELECTRONIC  ENVIRONMENTAL  TEST  FACILITY  TO  BE 
LOCATED  IN  SOUTHERN  ARIZONA.  WHILE  THIS  FACILITY  WILL  BE  USED  PRIMARILY 
TO  MEASURE  AND  STUDY  THE  ELECTRO-MAGNETIC  ENVIRONMENT  IN  WHICH  THE  ARMY 
OPERATES,  THE  TERRAIN  AND  METEOROLOGICAL  STUDIES  NECESSARY  TO  SUPPORT  THE 
STUDIES  OF  THE  ELECTRO-MAGNETIC  ENVIRONMENT  WILL,  AS  A  BY-PRODUCT,  CON¬ 
TRIBUTE  to  the  Army's  environmental  research  program. 
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7*  Transportation  Corps 


That  part  of  the  Transportation  Corps  program  closely  related  to 

ENVIRONMENTAL  RESEARCH  IS  CONDUCTED  BY  THE  U.S.  ARMY  TRANSPORTATION  ENVI¬ 
RONMENTAL  Operations  Group  (TREOG)  whose  mission  is  to  "provide  trans¬ 
portation  support  for  military  activities  in  difficult  environments,  and 
to  conduct  operations  leading  to  improvement  of  difficult  environment 
capabilities."  Accomplishments  in  the  natural  difficult  environments  are 
as  follows: 

A  5-year  environmental  program  has  been  directed  to  TREOG  by  the 
Chief  of  Transportation  giving  TREOG  a  world-wide  scope  of  investigation 

AND  DEVELOPMENT  OF  TRANSPORTATION  METHODS  AND  SYSTEMS  IN  DIFFICULT  ENVI¬ 
RONMENTS.  This  is  a  continuation  of  past  projects. 

Ao  Arcti c  operati ons 

Project  LEAD  DOG  59  (Figs#  6  and  /)>  A  19^0  nautical  mile, 

SUSTAINED  TRACTOR-SLED  TRAIN  EXPLORATION  OF  NORTHERN  GREENLAND,  WAS 
ACCOMPLISHED  WITHOUT  MISHAP.  THE  MISSION  OF  THIS  EXPLORATION  WAS  TO  MARK 
A  TRAIL  OVER  THE  ICE  FROM  CAMP  TuTO  TO  NYEBOE  LAND  AND  PEARY  LAND,  AND  TO 
LOCATE  DESCENT  ROUTES  FROM  THE  ICECAP  TO  THE  ICE-FREE  LAND  AREAS  AT  THE 
EXTREME  POINTS.  A  DESCENT  WAS  LOCATED  INTO  NYEBOE  LAND,  BUT  PEARY  LAND 
WAS  A  DIFFERENT  STORY.  THE  LACK  OF  SNOW  ON  THE  ICECAP  ADJACENT  TO  PEARY 

Land  prevented  the  filling  of  local  crevasse  systems  and  the  swing  was 

FORCED  TO  TURN  BACK.  HAD  IT  BEEN  POSSIBLE  TO  ANTICIPATE  THIS  SITUATION,  A 
LARGER  QUANTITY  OF  EXPLOSIVES  WOULD  HAVE  BEEN  CARRIED  ON  THE  EXPEDITION  TO 
LOOSEN  FILL  MATERIAL.  Fl VE  ARMY  R&D  AGENCIES  ACCOMPANIED  THE  LEAD  DOG 
SWING  TO  COLLECT  SCIENTIFIC  DATA:  QMR&E,  SIGNAL  MET,  TRECOM,  SIPRE,  AND 

HUMRO. 

Project  FLYING  FROG  was  an  aviation  exercise  with  the  mission  of 
STUDYING  SEA  ICE  IN  THE  VICINITY  OF  NYEBOE  LAND.  The  AIRCRAFT,  ONE  L20, 

ONE  U1 A  AND  ONE  HI  9^  FURNISHED  RECONNAISSANCE  SUPPORT  FOR  LEAD  DOG  ( Fl G#  8) 
AS  WELL  AS  FLYING  AN  AIR  EVACUATION  MISSION  TO  WARD  HUNT  ISLAND,  N.  W.  T., 
IN  ADDITION  TO  THE  ASSIGNED  MISSION. 

The  Overland  Train  (Fig.  7)  WAS  operated  on  a  sustained  basis  for 

THE  FIRST  TIME.  THE  TRAIN  OPERATED  BETWEEN  CAMP  TuTO,  CAMP  CENTURY,  AND 

Site  II,  traveling  a  total  distance  of  2460  miles  and  hauling  355  T0NS 

CARGO. 


The  10-ton  off-road  trailer  was  aljso  tested  and  proved  to  have  a 

GREAT  ADVANTAGE  OVER  THE  STANDARD  10-TON  SLED  BEING  USED  IN  GREENLAND. 
THE  BIG  ADVANTAGE  OF  THE  TRAILER  WAS  THAT  IT  REQUIRES  ONLY  ONE-FIFTH  THE 
DRAWBAR  EFFORT  REQUIRED  BY  A  SLED  CARRYING  A  COMPARABLE  LOAD. 
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Figure  7-  The  Overland  train  on  the  Greenland  Icecap.  The  Overland  Train 

POINTS  ITS  NOSE  TOWARD  CAMP  CENTURY  DURING  ITS  2460  MILE  TEST  OPERATION  IN 

Greenland  in  1959* 
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Figure  8.  Preflight  Preparations.  The  Greenland  Icecap  TREOG  Aviators 

AND  CREWMEN  PREHEAT  AN  HI  9  HELICOPTER  PRIOR  TO  A  RECONNAISSANCE  FLIGHT  FOR 

operation  LEAD  DOG  1959* 


TREOG  Task  Element,  Antarctica,  consisting  of  aviation  and  navigation 

PERSONNEL,  SPENT  UP  TO  3  MONTHS  IN  ANTARCTICA  COMPARING  OPERATING  DIFFER¬ 
ENCES  BETWEEN  THOSE  PRACTICED  BY  TREOG  AND  THE  NAVY.  A  REPORT  ON  THIS 
ACTIVITY  IS  FORTHCOMING. 

I960  IS  ANTICIPATED  TO  BE  TREOG ' S  LAST  BIG  YEAR  IN  GREENLAND.  EMPHASIS 
WILL  BE  PLACED  ON  TROPICAL,  DESERT,  ARCTIC,  AND  SUBARCTIC  ENVIRONMENTS  IN 
THE  FUTURE. 

B.  SUBARCT I C  OPERAT I ONS 

A  PRELIMINARY  INVESTIGATION  INTO  THE  MUSKEG  ENVIRONMENT  WAS  MADE 
IN  CENTRAL  ALBERTA,  CANADA,  THROUGH  THE  COOPERATION  OF  THE  CANADIAN  OlL 

Industry.  Movement  of  heavy  cargo  through  muskeg  regions  presents  one 

OF  THE  MORE  DIFFICULT  MOBILITY  PROBLEMS  AND  IS  BEING  PROGRAMMED  AS  A  MAJOR 
AREA  OF  TREOG  STUDY. 
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TREOG  supported  Army  maneuvers  in  Alaska  with  off-road  trailers  and 

TRAILER  TECHNICAL  REPRESENTATIVES.  ALSO,  AN  OBSERVER  VIEWED  TRANSPORT 
PROBLEMS  THAT  OCCURRED  DURING  ONE  PHASE  OF  THE  MANEUVER. 

c.  Desert  operations 

TREOG  Task  Element,  Desert  (Fig.  9),  operating  at  Camp  Irwin, 
California,  was  indoctrinated  in  desert  transport  procedures,  maintenance 

AND  SURVIVAL.  FOLLOWING  THIS  PHASE  OF  ORIENTATION,  THE  ELEMENT  COMPARED 
DESERT  AND  CONVENTIONAL  TIRES  IN  CROSS-COUNTRY  MOBILITY,  AND  DAY-NIGHT 
OFF-ROAD  MOTOR  MOVEMENTS  UTILIZING  THE  INFRA-RED  BINOCULARS  AND  THE  POSI¬ 
TION  AND  DIRECTION  COMPUTER  SUPPLIED  BY  FRDL . 
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Figure  9*  Truck  Convoy  on  Soft  Sand.  As  a  part  of  the  USA  TREOG  Operation 
Desert  Training  II  the  TREOG  Task  Element  conducted  training  in  desert  driving 
The  TREOG  Convoy  shown  above  is  traveling  through  a  soft  sand  area  in  the 


Mojave  desert  at  Camp 


California.  The  lead  truck  compacts  the  surface 


with  its  tires  and  the  remaining  trucks  follow  in  its  tracks 
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Appendix  1 


DEPARTMENT  OF  THE  ARMY 
General  Staff,  United  States  Army 
Washington  25,  D.C. 


CSGLD/F1  28507  10  June  1949 


MEMORANDUM  FOR:  CHIEF  OF  ORDNANCE 
CHIEF  OF  ENGINEERS 
CHIEF  OF  TRANSPORTATION 
CHIEF,  CHEMICAL  CORPS 
CHIEF  SIGNAL  OFFICER 
THE  QUARTERMASTER  GENERAL 
THE  SURGEON  GENERAL 
CHIEF,  ARMY  SECURITY  AGENCY 
CHIEF,  ARMY  FIELD  FORCES 

SUBJECT:  Assignment  of  Research  and  Development  Cognizance  in  the  Fields 

of  Cryological  Phenomena,  Meteorology,  and  Environmental  Research 

1.  References: 

a.  Memorandum,  this  office,  subject:  "Definition  of  Primary 
Cognizance  as  Applied  to  Research  and  Development  Activities,"  dated  24 
November  1948. 


b.  RDB  165/2.I  (with  attachments)  wherein  the  RDB  assigned 
primary  responsibility  for  research  and  development  in  the  field  of  snow, 
ice  and  permafrost  on  and  beneath  the  land  surface  (except  the  littoral) 
to  the  Department  of  the  Army. 

c.  RDB  133/2,  "Statement  of  Policy  and  Allocation  of  Respon¬ 
sibility  for  Research  and  Development  Programs,"  as  supplemented  by 
RDB  133/3  and  RDB  133/4. 

2.  a.  Primary  cognizance  for  research  and  development  in  the  field 

OF  CRYOLOGICAL  PHENOMENA  PERTAINING  to  SNOW,  ICE  AND  PERMAFROST  ON  AND  'BE¬ 
NEATH  THE  EARTH’S  SURFACE  IS  ASSIGNED  TO  THE  CHIEF  OF  ENGINEERS.  THIS 
ASSIGNMENT  INCLUDES  R ESPONS I BL I T Y  WITHIN  THE  NATIONAL  MILITARY  ESTABLISH¬ 
MENT  FOR  RESEARCH  AND  DEVELOPMENT  PERTAINING  TO  CRYOLOGICAL  PHENOMENA 
ON  AND  BENEATH  THE  LAND  SURFACE  (  EXCEPT  THE  L I  TTORAl)  AS  ASSIGNED  TO  THE 

Department  of  the  Army  by  the  Research  and  Development  Board  in  Reference 
1  b  above. 
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csgld/fi  28507 

SUBJECT:  Assignment  or  Research  and  Development  Cognizance  in  the  Fields 

of  Cryological  Phenomena,  Meteorology,  and  Environmental  Research 

b.  In  addition  to  the  responsibilities  outlined  in  reference 

1  a  above,  the  additional  responsibilities  of  the  Department  of  the  Army  as 
set"  forth  in  paragraph  5  of  reference  1  c  above  are  delegated  to  the  Chief 
of  Engineers.  The  Chief  of  Engineers  will  insure  that  all  questions  of  in¬ 
dividual  departmental  responsi bl i ty  are  either  settled  by  mutual  agreement, 
or  in  the  event  of  disagreement,  are  submitted  to  the  Deputy  Director  for 
Research  and  Development  for  decision.  Disagreements  to  such  decisions 

WILL  BE  REFERRED  BY  THE  PROPOSING  DEPARTMENT  TO  THE  RESEARCH  AND  DEVELOP¬ 
MENT  Board  for  resolution. 

c.  The  Chief  of  Engineers  is  charged  with  keeping  the  Depart¬ 
ments  of  Navy  and  Air  Force  fully  advised  of  the  current  status  and  pro¬ 
gress  in  this  field  and  will  maintain  direct  liaison  for  that  purpose. 

3.  a.  Primary  cognizance  for  research  and  development  within  the 
responsibilities  of  the  Department  of  the  Army  in  the  field  of  meteorology 
is  assigned  to  the  Chief  Signal  Officer.  Meteorology  is  defined  as  the 

SCIENCE  OR  THAT  BRANCH  OF  PHYSICS  WHICH  TREATS  OF  THE  PHYSICAL,  CHEMICAL, 
AND  ELECTRICAL  PARAMETERS  OF  THE  ENTIRE  GASEOUS  ENVELOPE  OF  THE  EARTH, 

SUCH  AS  COMPOSITION,  WIND,  PRESSURE,  TEMPERATURE,  HUMIDITY,  AND  THE  VARIOUS 
PHENOMENA  ASSOCIATED  THEREWITH,  INCLUDING  ALL  THEORETICAL,  SYNOPTIC  AND 
INSTRUMENTAL  ASPECTS  OF  THE  SAME.  THIS  ASSIGNMENT  DOES  NOT  INCLUDE  THE 
APPLICATION  OF  METEOROLOGICAL  DATA  TO  NON -MET EOROL OG I C AL  TECHNIQUES,  SUCH 
AS  SOUND-RANGING,  ELECTRO-MAGNETIC  WAVE  PROPAGATION,  AND  SPECIALIZED  EN¬ 
VIRONMENTAL  STUDIES  EXCEPT  WHEN  SUCH  TECHNIQUES  ARE  USED  AS  METEOROLOGICAL 
TOOLS. 


B.  NO  ASSIGNMENT  OF  RESEARCH  AND  DEVELOPMENT  RESPONSIBILITY 
FOR  THE  SUBJECT  FIELD  HAS  BEEN  MADE  BY  THE  RESEARCH  AND  DEVELOPMENT  BOARD. 

4.  a.  Primary  cognizance  for  research  and  development  within  the 

RESPONSIBILITIES  OF  THE  DEPARTMENT  OF  THE  ARMY  IN  THE  FIELD  OF  APPLIED 

Environmental  Research  is  assigned  to  the  Quartermaster  General.  Applied 
Environmental  Research  is  defined  as  the  collation  of  statistical,  meteor¬ 
ological,  CLIMATIC,  AND  GEOGRAPHICAL  DATA  AS  ACCUMULATED  BY  THE  RESPONSIBLE 
AGENCIES,  THE  INTERPRETATION  OF  THESE  DATA,  AND  THE  PRESENTATION  OF  THE 
EVALUATED  INFORMATION  IN  SUITABLE  FORM  FOR  APPLICATION  BY  APPROPR I  ATE 
AGENCIES  TO  LOGISTICS  PROBLEMS  OF  EQUIPMENT,  PERSONNEL  AND  OPERATIONAL 
FUNCTIONS.  This  assignment  excludes  the  field  of  snow,  ice  and  permafrost 
AS  COVERED  BY  PARAGRAPH  2  A  ABOVE. 

B.  NO  ASSIGNMENT  OF  RESEARCH  AND  DEVELOPMENT  RESPONSIBILITY  FOR 
THE  SUBJECT  FIELD  HAS  BEEN  MADE  BY  THE  RESEARCH  AND  DEVELOPMENT  BOARD. 
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SUBJECT:  Assignment  of  Research  and  Development  Cognizance  in  the  Fields 

of  Cryological  Phenomena,  Meteorology,  and  Environmental  Research 

5-  The  War  Department  Research  and  Development  Program  for  Fiscal 
Year  1 959 The  Department  of  the  Army  Research  and  Development  Program 
for  Fiscal  Year  1 950,  and  The  Department  of  the  Army  Research  and 
Development  Plan  for  Fiscal  Year  1951  are  amended  accordingly. 

BY  ORDER  OF  THE  UNDER  SECRETARY  OF  THE  ARMY: 


C.  G.  HELMICK 
Major  General,  GSC 
Deputy  Director  for 

Research  and  Development 
Logi sti cs  Division 
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Appendi x  2 


FILE  NO. 

G4/F2  419^9 


SUBJECT:  Transfer  of  Six  Army -wide 

Environmental  Research  Projects 
to  The  Quartermaster  General 


TO  The  Quartermaster  General  FROM  g4  DATE  30  JUN  1 952  COMMENT  NO.  1 

ATTN:  Military  Planni ng  Di vi si  on  Dr.  Paul  A.  Si ple/53665/kjw 

Research  and  Development  Branch 

1.  An  evaluation  of  the  Environmental  Research  Programs  of  the  Army 

REVEALS  THAT  SEVERAL  REQUIREMENTS  EXIST  WITHIN  FIELDS  OF  COGNIZANCE  ASSIGNED 
TO  YOU  WHICH  ARE  NOT  CURRENTLY  INCLUDED  IN  ANY  PROGRAM-  THEY  ARE: 


a.  Research  on  techniques  of  application  of  environmental  knowledge 
to  Army-wide  military  problems. 

b.  Support  of  Environmental  and  Geographic  Research  on  Geographic 
Expeditions  and  other  field  projects  not  specifically  organized  by  agencies 
of  D/A.  The  interests  of  all  D/A  agencies  are  included  in  this  project. 

This  financial  support  does  not  conflict  with  existing  policies  for  expedi¬ 
tion  SUPPORT  BUT  IS  SUPPLEMENTARY  TO  THEM. 

c.  Establishment  of  rapid  system  for  the  analysis  of  performance 
of  Army  equipment  under  all  environmental  conditions  following  the  principles 
of  recommended  in  ORO-R-4,  dated  12  July  195^*  (Project  ENVANAL) . 

d.  Development  of  a  system  whereby  military  areas  can  be  analyzed 
in  terms  of  environmental  stresses,  and  results  organized  in  a  form  adaptable 
to  machine  tabulation.  This  will  be  the  basic  information  against  which  the 
performance  of  Army  equipment  will  be  evaluated  by  the  rapid  system  in  £ 
above,  permitting  a  regional  evaluation  of  the  capabilities  of  military 
equipment  in  the  form  of  logistics  and  operations  almanacs. 

e.  Prepare  recommended  D/A  policies  establishing  design  criteria 

FOR  PERFORMANCE  OF  ARMY  EQUIPMENT  AND  MATERIAL  UNDER  ADVERSE  CONDITIONS  OF 
ENVIRONMENT  SIMILAR  TO  SR  7°5“7°“5* 

F.  Research  on  radical  methods  of  improvement  in  protection  of 

PERSONNEL  FROM  ENVIRONMENTAL  STRESSES.  THIS  PROJECT  IS  INTENDED  TO  SUPPORT 
NEW  SCIENTIFIC  CONCEPTS  WHICH  IF  SUCCESSFUL,  MAY  BE  IMPORTANT,  BUT  PRACTI¬ 
CABILITY  OF  APPLICATION  CANNOT  BE  ASSURED  FROM  PRESENT  KNOWLEDGE  OF  THE 
SUBJECT. 

2.  The  responsibility  for  conducting  research  on  these  problems  is 
HEREBY  ASSIGNED  TO  THE  QUARTERMASTER  GENERAL- 

3.  Funds  in  the  amount  of  $479j>000  have  been  included  in  the  FY  1953 


G4/F2 

SUBJECT:  Transfer  of  Six  Army-wide  Environmental  Research  Projects 
to  The  Quartermaster  General 

Army-wide  research  budget  to  cover  these  projects.  A  similar  amount  is 

INCLUDED  IN  THE  FY  195^  ARMY-WIDE  RESEARCH  BUDGET  FOR  CONTINUANCE  OF 
THESE  PROJECTS.  SUBSEQUENT  FUNDING  ACTIONS  ON  BUDGETS  BEYOND  FY  195^ 

ARE  THE  RESPONSIBILITY  OF  YOUR  OFFICE.  UPON  AVAILABILITY,  FUNDS  REFERRED 
TO  WILL  BE  TRANSFERRED  TO  THE  QUARTERMASTER  GENERAL.  THE  ASSIGNMENT  OF 
TECHNICAL  OBJECTIVES  AND  DIVISION  FUNDS  IS  AS  FOLLOWS: 


PROJECT  NO. 

TiTLE  TECHNICAL 

OBJECTIVE 

BUDGET 

PROJECT 

FUNDED  IN 
FY  1953 

■  A.  OX83O5OOI Z 

Research  on  Applications  1 0 -1 6 
of  Environmental  Techniques 

1520 

$50,000 

B.  0X8303002 Z 

Support  of  Environmental  10-1 6 
and  Geographic  Research  on 

Geographic  Expeditions  and 
other  Field  Projects  not 

SPECIFICALLY  ORGANIZED  BY 

Agenci ES  OF  d/a. 

1520 

$100,000 

c.  OX8305002Z 

Establishment  of  Machine  IO-l6 
Tabulation  System  of 

Recording  Equipment 

Performance  under  Specific 

Conditions  of  the  Environ¬ 
ment  (ENVANAL) 

1520 

$150,000 

D.  OX83O3OOI Z 

Development  of  Techniques  10-1 6 
and  Establishment  of 

Geographic  Base  for  "Logistics 
and  Operations  Almanacs." 

1520 

$100,000 

e.  0x8301 001  z 

Research  for  Establishment  10-1  6 
of  Army-wide  Environmental 

Design  Criteria  Standards 

1520 

$29,000 

F.  OX83OI 005 Z 

Research  on  and  Development  10-1 6 
of  Radical  Improvements  in 

1520 

$50,000 

Environmental  Protection  of 
Personnel 

*This  is  a  continuation  of  FY  1952  project  previously  transferred  to  your  office. 
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SUBJECT:  Transfer  of  Six  Army-wide  Environmental  Research  Projects 
to  The  Quartermaster  General 

4.  Due  to  the  Army-wide  interest  in  these  projects,  monitorship  will 

BE  MAINTAINED  BY  GENERAL  STAFF.  THE  PRIMARY  CONTACT  FOR  GENRAL  STAFF  IS 

Dr.  Paul  A.  Siple,  OACof8,  G-4,  Research  and  Development  Division,  Research 
Branch,  (Chairman,  Department  of  the  Army  Committee  on  Environmental  Factors 
and  Control).  Coordination  with  interested  agencies  will  be  maintained  by 
THE  PROJECT  OFFICER,  OQMG. 

5.  Background  data  pertaining  to  these  projects  is  located  in  Dr. 
Siple's  office,  Room  3B-480,  The  Pentagon,  and  are  available  to  your 

PERSONNEL  FOR  INSPECTION  AND  TRANSFER,  IF  DESIRED. 

6.  IT  IS  REQUESTED  THAT  STEPS  BE  TAKEN  AT  THIS  TIME  TO  INITIATE 
FORMAL  PROJECTS  FOR  INCLUSION  IN  YOUR  RESEARCH  AND  DEVELOPMENT  PROGRAM. 


/s/  MICHAEL  BUCKLEY,  JR. 

Colonel,  GS 

Asst.  Dep.  ACofS,  G-4,  for 
Research  &.  Development 
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